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  Figure	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  Figure	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  Figure	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  Figure	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  Figure	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  Figure	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  Figure	  46.	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  Figure	  47.	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  Figure	  48.	  UPMC	  Logo.	   	   	   	   	   	   	   	   	  	  	  	  	  	  	  	  	  	  	  	  106	  Figure	  49.	  University	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  Iowa	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  Logo.	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  Figure	  50.	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  Figure	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  Figure	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  Figure	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ABSTRACT	  
	  
	   This	  research	  provides	  information	  to	  guide	  design	  decisions	  for	  healthcare	  identity	  systems	  based	  on	  the	  perception	  of	  and	  emotional	  response	  to	  visual	  stimuli.	  An	  initial	  analysis	  of	  logos	  from	  top	  ranked	  hospitals	  was	  completed.	  Focus	  group	  sessions	  were	  conducted	  to	  determine	  positive	  and	  negative	  emotional	  descriptors	  associated	  with	  hospital	  and	  healthcare	  environments.	  A	  literature	  word	  coding	  process	  was	  also	  used	  to	  help	  determine	  the	  descriptors.	  A	  semantic	  differential	  survey	  test	  was	  administered	  one	  on	  one	  to	  thirty-­‐four	  participants	  between	  the	  ages	  of	  eighteen	  and	  twenty-­‐five.	  The	  test	  used	  five	  sets	  of	  shape	  variables:	  rectilinear	  vs.	  curvilinear,	  line	  vs.	  mass,	  symmetrical	  vs.	  asymmetrical,	  simple	  vs.	  complex,	  and	  vertical	  vs.	  horizontal	  vs.	  diagonal.	  	  The	  colors	  blue,	  green,	  red	  and	  yellow	  were	  used	  in	  all	  of	  the	  variable	  sets	  with	  the	  exception	  of	  vertical	  vs.	  horizontal	  vs.	  diagonal,	  which	  used	  only	  red	  and	  blue.	  Each	  of	  the	  five	  variables	  sets	  was	  tested	  using	  two	  pairs	  of	  bi-­‐polar	  emotional	  descriptors,	  “harsh/comforting”	  and	  “anxious/	  relaxed”.	  	  Results	  showed	  that	  participants	  were	  more	  likely	  to	  associate	  the	  colors	  blue	  and	  green	  and	  the	  shape	  variables	  of	  simple,	  curvilinear,	  mass,	  and	  horizontal	  with	  the	  emotional	  descriptors	  “comforting”	  and	  “relaxed”.	  They	  were	  also	  more	  likely	  to	  associate	  the	  colors	  red	  and	  yellow	  and	  the	  shape	  variables	  of	  complex,	  line,	  rectilinear	  and	  diagonal	  with	  the	  emotional	  descriptors	  “harsh”	  and	  “anxious”.	  	  There	  was	  very	  little	  difference	  in	  participants’	  responses	  to	  the	  variables	  of	  symmetrical	  and	  asymmetrical.
	   1	  
I.	  INTRODUCTION	  
1.1	  Problem	  Statement	  
	   In	  the	  field	  of	  graphic	  design,	  there	  is	  a	  need	  for	  more	  knowledge	  regarding	  emotional	  response	  to	  specific	  visual	  stimuli.	  A	  significant	  amount	  of	  information	  exists	  in	  support	  of	  the	  theory	  that	  humans	  respond	  to	  visual	  stimuli	  on	  an	  emotional	  level	  and	  that	  human	  behavior	  is	  guided	  by	  emotions.	  In	  one	  of	  the	  main	  theoretical	  works	  explored	  in	  this	  thesis,	  Art	  &	  Visual	  Perception,	  author	  Rudolf	  Arnheim	  claims	  that:	  visual	  experience	  is	  dynamic…What	  a	  person	  or	  animal	  perceives	  is	  not	  only	  an	  arrangement	  of	  objects,	  colors	  and	  shapes,	  of	  movements	  and	  sites.	  It	  is,	  perhaps	  first	  of	  all	  an	  interplay	  of	  directed	  tensions.	  These	  tensions	  are	  not	  something	  the	  observer	  adds,	  for	  reasons	  of	  his	  own,	  to	  static	  images.	  Rather,	  these	  tensions	  are	  as	  inherent	  in	  any	  percept	  as	  size,	  shape,	  location	  or	  color.	  Because	  they	  have	  magnitude	  and	  direction,	  these	  tensions	  can	  be	  described	  as	  psychological	  forces1	  	   The	  famous	  psychologist	  responsible	  for	  the	  ink	  blot	  tests,	  Rorschach,	  believes	  that	  the	  human	  response	  to	  visual	  stimuli	  is	  both	  a	  result	  of	  psychological	  and	  social	  conditioning.2	  Psychologists	  assert	  that	  when	  performing	  actions	  or	  engaging	  in	  thoughts,	  the	  emotional	  system	  (at	  least	  at	  the	  subconscious	  level)	  is	  always	  activated.	  The	  Russian	  psychologist	  Csikszentmihalyi	  states	  that	  the	  inner	  feelings	  of	  a	  person	  are	  significantly	  more	  influential	  to	  that	  person	  than	  the	  affect	  of	  outside	  events.3	  Donald	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  Rudolf	  Arnheim,	  Art	  and	  Visual	  Perception	  (Berkley	  and	  Los	  Angeles:	  University	  of	  California	  Press,	  1974),	  11.	  2	  Patricia	  Sloane,	  “The	  Ink	  Blot	  Test,	  “Psychodiagnostics”	  and	  Hermann	  Rorschach’s	  Aesthetic	  Views,”	  The	  
Journal	  of	  Aesthetics	  and	  Art	  Criticism	  29	  (1970):	  114.	  3	  Troy	  Abel,	  “Beyond	  usability:	  A	  rubric	  to	  evaluate	  the	  emotional	  impact	  of	  e-­‐commerce	  homepages”	  (MFA	  Thesis,	  Iowa	  State	  University,	  2009),	  9.	  Mihaly	  Csikszentmihalyi	  ,	  Finding	  Flow:	  The	  Psychology	  of	  Engagement	  with	  Everyday	  Life	  (New	  York:	  Basic	  Books,	  1998),	  17.	  	  	  
	   2	  
Norman,	  author	  of	  Emotional	  Design:	  Why	  we	  love	  or	  hate	  everyday	  things,	  	  lends	  support	  to	  Csikszentmihayli’s	  statement,	  asserting:	  Emotions	  are	  inseparable	  from	  and	  a	  necessary	  part	  of	  cognition.	  Everything	  we	  do,	  everything	  we	  think	  is	  tinged	  with	  emotion,	  much	  of	  it	  subconscious.	  In	  turn,	  our	  emotions	  change	  the	  way	  we	  think,	  and	  serve	  as	  constant	  guides	  to	  appropriate	  behavior,	  steering	  us	  away	  from	  the	  bad,	  guiding	  us	  toward	  the	  good.4	  	  Marketing	  specialist,	  Clotaire	  Rapaille,	  describes	  the	  concept	  of	  “imprints”	  in	  his	  book,	  
The	  Culture	  Code:	  An	  Ingenious	  Way	  to	  Understand	  Why	  People	  Around	  the	  World	  Live	  
and	  Buy	  as	  They	  Do:	  The	  combination	  of	  the	  experience	  and	  its	  accompanying	  emotion	  creates	  something	  know	  widely	  as	  an	  imprint.	  Once	  an	  imprint	  occurs,	  it	  strongly	  conditions	  our	  thought	  processes	  and	  shapes	  our	  future	  actions.	  Each	  imprint	  helps	  make	  us	  more	  of	  who	  we	  are.	  The	  combination	  of	  imprints	  defines	  us.5	  	  	  Arnheim	  speaks	  to	  the	  role	  of	  vision	  in	  experience:	  	   	  Vision	  deals	  with	  the	  raw	  material	  of	  experience	  by	  creating	  a	  corresponding	  pattern	  of	  general	  forms,	  which	  are	  applicable	  not	  only	  to	  the	  individual	  case	  at	  hand	  but	  to	  an	  indeterminate	  number	  of	  other,	  similar	  cases	  as	  well.6	  	  	  	   When	  all	  of	  this	  evidence	  validating	  the	  importance	  of	  emotion	  in	  human	  action	  and	  cognition	  is	  considered	  from	  a	  designer’s	  perspective,	  it	  leads	  to	  the	  question:	  “How	  can	  designers	  use	  visual	  stimuli	  to	  guide	  emotional	  response	  and	  in	  turn,	  influence	  behavior?”.	  If	  it	  can	  be	  determined	  that	  particular	  combinations	  of	  specific	  visual	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  Donald	  Norman,	  Emotional	  Design:	  Why	  we	  love	  (or	  hate)	  everyday	  things	  (New	  York:	  Basic	  Books,	  2005),	  7.	  5	  Abel,	  “Beyond	  usability,”	  17-­‐18.	  Clotaire	  Rapaille,	  The	  Culture	  Code:	  An	  Ingenious	  Way	  to	  Understand	  Why	  People	  Around	  the	  World	  Live	  
and	  Buy	  as	  They	  Do	  (New	  York:	  Broadway	  Books,	  2006),	  6.	  	  6	  Arnheim,	  Art	  and	  Visual	  Perception,	  46.	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characteristics	  such	  as	  shape	  and	  color	  are	  likely	  to	  evoke	  certain	  emotional	  responses	  in	  a	  viewer,	  designers	  can	  use	  this	  knowledge	  to	  their	  advantage.	  Therefore,	  the	  problem	  underlying	  this	  thesis	  can	  be	  defined	  as	  “How	  can	  the	  field	  of	  knowledge	  regarding	  the	  influence	  of	  visual	  stimuli	  on	  emotion	  be	  expanded	  for	  application	  in	  graphic	  design?”.	  	  	   However,	  because	  the	  area	  of	  emotion	  is	  incredibly	  vast	  and	  subjective,	  the	  problem	  must	  be	  defined	  in	  a	  more	  narrow	  and	  specific	  context	  in	  order	  to	  conduct	  effective	  research.	  The	  hospital	  and	  healthcare	  industry	  is	  one	  with	  which	  most	  people	  have	  had	  some	  kind	  of	  experience	  either	  as	  a	  patient,	  friend	  or	  family	  member.	  Hospitals	  and	  healthcare	  facilities	  are	  environments	  in	  which	  intense	  emotions	  are	  experienced,	  and	  often	  these	  emotions	  are	  negative.	  The	  hospitals	  and	  healthcare	  facilities	  in	  the	  United	  States	  represent	  a	  large	  pool	  of	  potential	  clients	  for	  graphic	  design	  professionals.	  When	  considering	  the	  various	  applications	  of	  graphic	  design	  work,	  the	  area	  that	  is	  most	  likely	  to	  have	  the	  greatest	  emotional	  impact	  on	  a	  repeated	  basis	  is	  branding	  and	  identity	  design.	  People	  connect	  to	  brands	  and	  have	  emotional	  reactions	  to	  brands.	  People	  are	  continually	  exposed	  to	  logos	  over	  time,	  so	  much	  so	  that	  brands	  begin	  to	  have	  their	  own	  presence	  in	  our	  lives.	  Designers	  Joël	  Desgrippes	  and	  Marc	  Gobé,	  authors	  of	  Joël	  Desgrippes	  and	  Marc	  Gobé:	  on	  the	  Emotional	  Brand	  
Experience	  (written	  with	  Anne	  Hellman)	  have	  built	  an	  extremely	  successful	  global	  design	  firm	  on	  the	  premise	  that	  “design	  could	  help	  make	  a	  positive	  emotional	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connection	  between	  a	  brand	  and	  its	  consumers.”7	  In	  examining	  the	  visual	  elements	  that	  working	  together	  to	  make	  a	  logo,	  it	  is	  apparent	  that	  color	  and	  shape	  are	  both	  the	  most	  basic	  and	  most	  important	  characteristics.	  Synchronizing	  these	  ideas	  seemed	  to	  help	  redefine	  the	  problem	  in	  a	  useful	  and	  specific	  context.	  The	  problem	  that	  is	  the	  basis	  of	  this	  thesis	  can	  be	  defined	  as:	  How	  can	  designers	  of	  hospital	  and	  healthcare	  logo	  and	  identity	  systems	  apply	  knowledge	  of	  emotional	  response	  to	  shape	  and	  color	  combinations	  to	  effect	  positive	  associations	  for	  consumers?	  	  	  	  	  
1.2	  Purpose	  Statement	  
	  
	   The	  purpose	  of	  the	  research	  carried	  out	  	  for	  this	  thesis	  is	  to	  add	  to	  the	  body	  of	  knowledge	  regarding	  emotional	  response	  to	  shape	  and	  color	  combinations.	  The	  research	  will	  be	  conducted	  in	  the	  context	  of	  hospital	  and	  healthcare	  logo	  and	  identity	  design	  with	  a	  test	  population	  between	  the	  ages	  of	  eighteen	  and	  twenty-­‐five.	  The	  results	  of	  the	  study	  will	  be	  used	  to	  create	  basic	  recommendations	  for	  hospital	  and	  healthcare	  identity	  design.	  By	  using	  the	  design	  recommendations	  as	  a	  guide,	  designers	  can	  create	  logos	  that	  are	  likely	  to	  evoke	  a	  positive	  emotional	  association	  for	  consumers.	  The	  study	  also	  seeks	  to	  create	  a	  foundation	  for	  further,	  more	  specific	  research,	  in	  which	  hospital	  and	  healthcare	  logos	  are	  tested.	  Although	  this	  study	  is	  specific	  to	  the	  area	  of	  hospital	  logo	  design,	  the	  results	  can	  be	  used	  to	  guide	  other	  studies	  in	  the	  area	  of	  emotion	  and	  graphic	  design.	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  7	  Joël	  Desgrippes,	  Marc	  Gobé	  and	  Anne	  Hellman,	  of	  Joël	  Desgrippes	  and	  Marc	  Gobé:	  on	  the	  Emotional	  
Brand	  Experience	  (Beverly,	  MA:	  Rockport	  Publishers,	  2007),	  16.	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1.3	  Research	  Questions	  
	  This	  research	  will	  focus	  on	  these	  questions:	  
	   1. What	  are	  the	  most	  common	  positive	  and	  negative	  emotional	  descriptors	  young	  adults	  (ages	  eighteen	  through	  twenty	  five)	  typically	  associate	  with	  hospital	  and	  healthcare	  environments?	  	  2. Given	  a	  set	  of	  shape	  and	  color	  variables,	  which	  variables	  will	  young	  adults	  (ages	  eighteen	  through	  twenty	  five)	  more	  closely	  associate	  with	  positive	  emotional	  responses	  in	  the	  context	  of	  hospital	  logo	  design?	  	   3. Given	  a	  set	  of	  shape	  and	  color	  variables,	  which	  variables	  will	  young	  adults	  (ages	  eighteen	  through	  twenty	  five)	  more	  closely	  associate	  with	  negative	  emotional	  responses	  in	  the	  context	  of	  hospital	  logo	  design?	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II.	  LITERATURE	  REVIEW	  
	  
2.1	  Definition	  of	  Key	  Terms	  
	   This	  section	  will	  provide	  dictionary	  definitions	  of	  terms	  that	  are	  integral	  to	  the	  research	  conducted	  for	  this	  thesis.	  In	  addition	  to	  dictionary	  definitions,	  the	  definitions	  of	  certain	  terms	  will	  be	  augmented	  by	  the	  literature.	  All	  dictionary	  definitions	  are	  taken	  from:	  The	  Reader’s	  Digest	  Oxford	  Complete	  Wordfinder	  (Pleasantville,	  NY:	  The	  Reader’s	  Digest	  Association,	  1996)	  and	  (Oxford:	  The	  Oxford	  University	  Press,	  1996).	  
	  
Perception:	  
1	  a	  	  the	  faculty	  of	  perceiving.	  b	  an	  instance	  of	  this.	  	  2	  	  (often	  followed	  by	  of)	  a	  	  the	  intuitive	  recognition	  of	  a	  truth,	  aesthetic	  quality,	  etc.	  	  b	  	  an	  instance	  of	  this.	  	  3	  Philos.	  the	  ability	  of	  the	  mind	  to	  refer	  sensory	  information	  to	  an	  external	  object	  as	  its	  cause.	  	  	   Carolyn	  M.	  Bloomer,	  author	  of	  Principles	  of	  Visual	  Perception	  offers	  further	  insight	  into	  the	  meaning	  of	  “perception”,	  explaining	  that	  the	  word	  can	  be	  used	  in	  different	  ways.	  She	  focuses	  on	  two	  major	  types	  of	  perception.	  The	  first	  is	  the	  rather	  primitive	  or	  simple	  form	  of	  perception	  in	  which	  the	  nervous	  system	  responds	  to	  external	  stimulation.	  The	  other,	  which	  falls	  on	  the	  opposite	  end	  of	  the	  spectrum	  requires	  the	  use	  of	  cognition	  and	  higher-­‐level	  processing,	  and	  is	  the	  type	  of	  perception	  used	  to	  interpret	  and	  experience,	  for	  example,	  a	  painting.8	  Bloomer	  also	  speaks	  to	  the	  current	  work	  being	  done	  in	  the	  area	  of	  perception	  by	  psychologists:	  Until	  recently,	  psychologists	  defined	  perception	  as	  an	  intermediate	  step	  in	  the	  upward	  relaying	  of	  primitive	  sensations	  to	  higher	  levels	  of	  processing,	  in	  accordance	  with	  the	  traditional	  simple-­‐to-­‐complex	  hierarchy	  of	  sensation/perception/cognition.	  Current	  research	  in	  physiology,	  psychology,	  anthropology,	  and	  cybernetics,	  however,	  suggests	  a	  richer	  and	  infinitely	  more	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  8	  Carolyn	  M.	  Bloomer,	  Principles	  of	  Visual	  Perception	  (New	  York:	  Design	  Press,	  1990),	  17.	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complex	  picture.	  Perception	  is	  thought	  to	  be	  less	  determined	  by	  sensory	  stimulation	  and	  equally	  (or	  more)	  controlled	  by	  cognitive	  factors	  such	  as	  expectancy,	  normalizing	  and	  verbal	  coherence.	  In	  other	  words,	  the	  flow	  runs	  top-­‐down	  as	  well	  as	  bottom-­‐up.9	  	   Bloomer	  asserts	  the	  there	  are	  four	  main	  processes	  that	  guide	  perception:	  1)	  mental	  operations,	  2)	  the	  effect	  of	  words	  on	  perceived	  meaning	  3)	  the	  framing	  of	  both	  perception	  and	  behavior	  by	  social	  or	  cultural	  context	  and	  4)	  the	  interplay	  between	  perception	  and	  behavior.10	  All	  four	  of	  these	  processes	  are	  likely	  to	  shape	  participant’s	  responses	  in	  this	  study	  and	  both	  the	  primitive,	  sensory	  form	  of	  perception	  and	  the	  more	  complex,	  cognitive	  form	  of	  perception	  must	  be	  considered.	  The	  participant	  will	  use	  both	  types	  of	  perception	  in	  order	  to	  observe	  the	  visual	  stimuli	  provided	  and	  formulate	  a	  response.	  In	  some	  cases	  the	  response	  may	  be	  based	  on	  the	  instantaneous	  sensory	  stimulation,	  and	  in	  other	  cases	  experiential	  memory,	  social	  conditioning	  or	  both	  processes	  may	  be	  used.	  	  
	  
Emotion:	  strong	  mental	  or	  instinctive	  feeling	  such	  as	  love	  or	  fear.	  	  	  
Emotional:	  
1)	  of	  or	  relating	  to	  emotions.	  2)	  (of	  a	  person)	  liable	  to	  excessive	  emotion.	  3)	  expressing	  or	  based	  on	  emotion.	  4)	  likely	  to	  excite	  emotion.	  
	   In	  the	  context	  of	  this	  thesis,	  definitions	  1)	  “of	  or	  relating	  to	  emotion”	  and	  3)	  “expressing	  or	  based	  on	  emotion”	  are	  relevant	  and	  applicable.	  Donald	  Norman,	  author	  of	  Emotional	  Design:	  Why	  we	  love	  (or	  hate)	  everyday	  things	  defines	  emotion	  as:	  “…the	  conscious	  experience	  of	  affect,	  complete	  with	  attribution	  of	  its	  cause	  and	  identification	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  9	  Bloomer,	  Principles	  of	  Visual	  Perception,	  17.	  10	  Bloomer,	  Principles	  of	  Visual	  Perception,	  17.	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of	  its	  object.”11	  Norman’s	  definition	  is	  significant	  in	  the	  context	  of	  this	  research	  as	  it	  supports	  the	  notion	  that	  emotion	  is	  result	  of	  a	  stimulus.	  	  In	  his	  thesis,	  “Beyond	  usability:	  A	  rubric	  to	  evaluate	  the	  emotional	  impact	  of	  e-­‐commerce	  homepages”,	  Troy	  Abel	  discusses	  emotion	  and	  quotes	  psychologist	  Csikszentmihalyi	  who	  states:	  Emotions	  are	  in	  some	  respect	  the	  most	  subjective	  elements	  of	  consciousness,	  since	  it	  is	  only	  the	  person	  himself	  or	  herself	  who	  can	  tell	  whether	  he	  or	  she	  truly	  experiences	  love,	  shame,	  gratitude	  or	  happiness.	  Yet	  an	  emotion	  is	  also	  the	  most	  objective	  content	  of	  the	  mind,	  because	  the	  ‘gut	  feeling’	  we	  experience	  when	  we	  are	  in	  love,	  or	  ashamed,	  or	  scared,	  or	  happy,	  is	  generally	  more	  real	  to	  us	  than	  what	  we	  observe	  in	  the	  world	  outside.12	  	   Abel	  also	  documents	  the	  ideas	  presented	  by	  Anthony	  Damasio	  in	  Looking	  for	  
Spinoza:	  Joy,	  Sorrow,	  and	  the	  Feeling.	  Damasio	  claims	  that,	  	  “Emotions	  are	  built	  up	  from	  simple	  reactions	  that	  easily	  promote	  the	  survival	  of	  an	  organism	  and	  thus	  could	  easily	  prevail	  in	  evolution.”13	  If	  emotions	  are	  a	  product	  of	  evolution,	  then	  there	  is	  at	  least	  some	  commonality	  among	  individuals	  based	  on	  the	  physiological	  make-­‐up	  shared	  by	  all	  human	  beings.	  It	  is	  important	  to	  recognize	  that	  there	  are	  levels	  of	  both	  subjectivity	  and	  objectivity	  in	  emotion.	  There	  is	  subjectivity	  as	  participants	  will	  react	  emotionally	  to	  the	  visual	  stimuli	  presented	  in	  this	  study	  as	  individuals	  with	  an	  individual	  set	  of	  experiences.	  However,	  there	  is	  objectivity	  as	  emotions	  are	  the	  most	  real	  and	  relevant	  part	  of	  an	  individual’s	  experience	  of	  life.	  There	  is	  also	  objectivity	  in	  the	  innate	  or	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  11	  Norman,	  Emotional	  Design,	  11.	  12	  Abel,	  “Beyond	  usability,”	  9.	  Csikszentmihalyi	  ,	  Finding	  Flow,	  17.	  	  13	  Abel,	  “Beyond	  usability”	  10.	  	  	  	  Anthony	  Damasio,	  Looking	  for	  Spinoza:	  Joy,	  Sorrow,	  and	  the	  Feeling	  	  (Philadelphia:	  Harvest	  Books,	  2003),	  30.	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intuitive	  emotional	  response	  system	  coded	  into	  the	  genetic	  composition	  of	  all	  human	  beings.	  
Comfort:	  	  
noun.	  1)	  consolation;	  relief	  in	  affliction.	  2)	  a	  	  a	  state	  of	  physical	  well-­‐being.	  b	  	  things	  that	  make	  life	  easy	  or	  pleasant.	  3	  a	  cause	  of	  satisfaction.	  4	  a	  person	  who	  consoles	  or	  helps	  one.	  	  verb.	  1)	  soothe	  in	  grief.	  2)	  make	  comfortable.	  	  
Comforting:	  	  affording	  comfort	  or	  solace.	  
	  The	  word	  “comforting”	  makes	  up	  one	  half	  of	  one	  of	  the	  bi-­‐polar	  pairs	  of	  adjectives	  used	  in	  the	  semantic	  differential.	  All	  of	  the	  definitions	  of	  comfort	  are	  applicable	  to	  this	  research	  with	  the	  exception	  of	  definition	  number	  four.	  
Harsh:	  	  
1)	  unpleasantly	  rough	  or	  sharp,	  esp.	  to	  the	  senses.	  2)	  severe,	  cruel	  	  The	  word	  “harsh”	  is	  also	  one	  part	  of	  a	  pair	  of	  bi-­‐polar	  adjectives	  used	  in	  the	  semantic	  differential,	  it	  is	  used	  opposite	  the	  word	  “comforting”	  Both	  meanings	  of	  the	  word	  are	  applicable	  to	  this	  research.	  	  
Anxiety:	  
1)	  the	  state	  of	  being	  anxious.	  2)	  concern	  about	  an	  imminent	  danger.	  3)	  anxious	  desire.	  
4)	  a	  thing	  that	  causes	  anxiety.	  5)	  a	  nervous	  disorder	  characterized	  by	  a	  state	  of	  excessive	  uneasiness.	  
	  
Anxious:	  	  
1)	  troubled;	  uneasy	  in	  the	  mind.	  2)	  caused	  or	  marked	  by	  anxiety.	  3)	  earnestly	  or	  uneasily	  wanting	  or	  trying.	  
	  The	  word	  “anxious”	  makes	  up	  one	  half	  of	  a	  bi-­‐polar	  word	  pair	  used	  in	  the	  semantic	  differential.	  Definitions	  one	  and	  two	  are	  applicable	  to	  this	  research.	  In	  the	  case	  of	  definition	  number	  two,	  “caused	  or	  marked	  by	  anxiety”,	  the	  first	  and	  second	  definitions	  of	  the	  word	  “anxiety”	  are	  applicable.	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Relaxed:	  at	  ease,	  unperturbed.	  
	  The	  word	  “relaxed”	  makes	  up	  one	  half	  of	  a	  bi-­‐polar	  word	  pair	  used	  in	  the	  semantic	  differential.	  The	  word	  is	  paired	  opposite	  the	  word	  “anxious”.	  	  
Shape:	  
1)	  the	  total	  effect	  produced	  by	  the	  outlines	  of	  a	  thing.	  2)	  the	  external	  form	  or	  appearance	  of	  a	  person	  or	  thing.	  	  The	  word	  “shape”	  is	  both	  a	  noun	  and	  verb	  and	  has	  sixteen	  different	  meanings	  listed	  in	  the	  dictionary.	  The	  first	  two	  definitions	  of	  the	  noun	  form	  of	  the	  word	  (listed	  here)	  are	  the	  definitions	  that	  are	  applicable	  in	  the	  context	  of	  this	  research.	  	  
Color:	  
1)	  a	  the	  sensation	  produced	  on	  the	  eye	  by	  rays	  of	  light	  when	  resolved	  as	  by	  a	  prism,	  selective	  reflection,	  etc.	  into	  different	  wavelengths.	  	  b	  perception	  of	  color;	  a	  system	  of	  colors.	  2)	  one,	  or	  any	  mixture,	  of	  the	  constituents	  into	  which	  light	  can	  be	  separated	  as	  in	  a	  spectrum	  or	  rainbow,	  sometimes	  including	  (loosely)	  black	  and	  white.	  
	  Like	  shape,	  “color”	  is	  also	  a	  noun	  and	  a	  verb	  with	  fourteen	  dictionary	  definitions.	  For	  the	  purpose	  of	  this	  research	  the	  first	  two	  definitions	  of	  the	  noun	  form	  (listed	  here)	  are	  applicable.	  
	  
2.2	  Perception	  of	  Shape	  
	   This	  section	  focuses	  mainly	  on	  the	  work	  of	  Rudolf	  Arnheim	  and	  Adrian	  Frutiger.	  Arnheim	  addresses	  how	  humans	  perceive	  and	  identify	  shape,	  how	  the	  semantic	  nature	  of	  shape	  informs,	  and	  the	  power	  that	  the	  visual	  characteristics	  of	  shape	  may	  hold	  in	  correlation	  to	  one’s	  emotions.	  Frutiger	  discusses	  shapes	  as	  communicative	  signs.	  He	  explains	  how	  the	  structural	  qualities	  of	  specific	  shapes	  in	  conjunction	  with	  the	  human	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experience	  affect	  the	  message	  the	  shape	  conveys.	  Citations	  from	  the	  literature,	  including	  previous	  experiments	  and	  the	  review	  of	  existing	  knowledge	  are	  used	  to	  support	  the	  choice	  of	  shape	  variables	  for	  the	  research.	  In	  addition	  to	  presenting	  justification	  for	  the	  choice	  of	  shape	  variables	  used	  in	  the	  research,	  hypotheses	  as	  to	  how	  participants	  may	  be	  expected	  to	  respond	  to	  the	  variables	  based	  on	  the	  literature	  are	  offered.	  	   The	  perception	  of	  shape	  is	  an	  active,	  rather	  than	  passive	  endeavor.	  Consider	  the	  extremely	  simplified	  representation	  of	  a	  face;	  it	  consists	  of	  little	  more	  than	  a	  circle,	  two	  dots,	  and	  a	  line,	  yet	  it	  is	  recognized	  across	  civilizations	  as	  a	  human	  face.14	  Perceptual	  studies	  have	  shown	  that	  when	  perceiving	  shape,	  both	  humans	  and	  animals	  employ	  a	  process	  called	  generalization,	  using	  the	  outstanding	  structural	  features	  of	  the	  shape	  to	  inform	  identification.	  In	  one	  such	  study	  both	  chimpanzees	  and	  two-­‐year	  old	  children	  were	  repeatedly	  presented	  with	  two	  boxes,	  one	  that	  contained	  appealing	  food	  and	  one	  that	  did	  not.	  The	  box	  containing	  the	  food	  was	  always	  marked	  with	  a	  triangle	  of	  a	  particular	  shape	  and	  size	  causing	  the	  children	  and	  the	  chimpanzees	  to	  become	  trained	  to	  associate	  the	  triangular	  shape	  with	  a	  reward	  of	  food.	  When	  researchers	  changed	  various	  aspects	  of	  the	  triangle	  such	  as	  size,	  orientation,	  solid	  shape	  or	  outline	  or	  reversal	  of	  the	  figure-­‐ground	  color	  relationships	  the	  test	  subjects	  had	  no	  problems	  determining	  which	  box	  contained	  the	  food.	  Perceptual	  studies	  conducted	  with	  rats	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  14	  Arnheim,	  Art	  and	  Visual	  Perception,	  43.	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produced	  similar	  findings.15	  Based	  on	  the	  results	  of	  these	  studies,	  it	  can	  be	  assumed	  that	  both	  humans	  and	  animals	  identify	  shapes	  by	  their	  most	  basic	  formal	  components.	  	   Arnheim	  asserts	  that:	  The	  shape	  of	  an	  object	  we	  see	  does	  not,	  however,	  depend	  only	  on	  its	  retinal	  projection	  at	  any	  given	  moment.	  Strictly	  speaking,	  the	  image	  is	  determined	  by	  the	  totality	  of	  visual	  experiences	  we	  have	  had	  with	  that	  object,	  or	  with	  the	  kind	  of	  object	  during	  our	  lifetime.16	  	  The	  notion,	  expressed	  by	  Arnheim,	  that	  when	  one	  perceives	  a	  shape	  they	  perceive	  not	  only	  its	  “retinal	  projection”	  but	  also	  an	  accumulation	  of	  their	  sensory	  connections	  with	  that	  shape,	  is	  key	  to	  this	  thesis.	  	  	   The	  ideas	  about	  human	  shape	  perception	  that	  are	  presented	  by	  Arnheim	  in	  Art	  
and	  Visual	  Perception	  can	  be	  used	  to	  guide	  the	  methodologies	  and	  interpretation	  of	  data	  gathered	  from	  this	  study.	  At	  the	  core	  of	  Arnheim’s	  analysis	  is	  the	  concept	  that	  information	  about	  the	  nature	  of	  things	  in	  our	  environments	  is	  provided	  to	  us	  via	  their	  external	  shape.	  Furthermore,	  not	  only	  does	  shape	  inform	  us	  about	  the	  singular	  nature	  of	  an	  individual	  thing,	  but	  about	  entire	  categories	  of	  things.	  To	  support	  his	  point	  he	  cites	  three	  examples	  of	  “things”,	  a	  rabbit,	  a	  teacup,	  and	  a	  knife.	  When	  one	  views	  the	  shape	  of	  the	  rabbit,	  one	  is	  able	  first	  to	  identify	  the	  rabbit	  and	  then	  perceive	  that	  the	  rabbit	  has	  long	  ears	  which	  give	  it	  an	  acute	  sense	  of	  hearing	  and	  long	  feet	  which	  help	  it	  to	  move	  quickly.	  One	  can	  view	  any	  rabbit,	  perceive	  its	  formal	  qualities	  and	  apply	  the	  information	  gained	  to	  rabbits	  in	  general.	  Likewise	  with	  a	  teacup	  and	  knife,	  the	  external	  shape	  of	  these	  items	  tells	  us	  which	  item	  can	  be	  used	  to	  hold	  liquid	  and	  which	  can	  be	  used	  to	  cut	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  15	  Arnheim,	  Art	  and	  Visual	  Perception,	  44.	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bread.	  What	  one	  learns	  about	  the	  nature	  of	  teacups	  and	  knives	  from	  the	  shape	  of	  one	  teacup	  and	  one	  knife	  can	  be	  transferred	  to	  cups	  and	  knives	  in	  general.	  The	  information	  provided	  by	  the	  external	  shape	  of	  these	  three	  categories	  of	  things	  can	  be	  taken	  even	  further	  to	  help	  us	  structure	  meaning	  and	  identify	  broader	  categories	  such	  as	  animals,	  containers	  and	  cutting	  tools.17	  	  In	  their	  article,	  “Categorical	  relations	  in	  shape	  perception”,	  John	  E.	  Hummel	  and	  Brian	  J.	  Stankiewicz	  offer	  further	  support	  for	  Arnheim’s	  assertions.	  Hummel	  and	  Stankiewicz	  discuss	  the	  concept	  of	  “structural	  descriptions”	  which	  states	  that	  it	  is	  the	  structural	  relation	  between	  the	  parts	  of	  an	  object	  that	  define	  human	  perception	  of	  that	  object.	  This	  concept	  allows	  for	  the	  “capacity	  to	  code	  relations	  categorically.	  Categorical	  relations	  permit	  object	  recognition	  in	  novel	  viewpoints	  and	  recognition	  of	  novel	  instances	  of	  known	  classes	  as	  a	  natural	  consequence.”18	  The	  idea	  that	  Hummel	  and	  Stankiewicz	  put	  forth	  reinforces	  Arnheim’s	  claim	  that	  shape	  informs	  identification	  of	  	  entire	  categories	  of	  things,	  including	  those	  that	  are	  completely	  novel.	  For	  example,	  an	  individual	  may	  encounter	  a	  new	  species	  of	  bird	  they	  have	  never	  seen	  before	  while	  on	  vacation.	  Although	  the	  individual	  may	  have	  never	  seen	  this	  exact	  species	  of	  bird	  before,	  it	  can	  nevertheless	  be	  instantly	  recognized	  as	  a	  bird.	  	   One	  lesson	  to	  take	  from	  Arnheim’s	  teachings	  on	  the	  perception	  of	  shape	  is	  that	  people	  always	  perceive	  a	  shape	  as	  the	  outward	  formal	  appearance	  of	  entire	  groups,	  kinds	  or	  categories	  of	  objects.	  Consider	  that	  a	  mountain,	  a	  wedge,	  an	  arrow,	  a	  pointer,	  a	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  17	  Arnheim,	  Art	  and	  Visual	  Perception,	  96.	  18	  John	  E.	  Hummel	  and	  Brian	  J.	  Stankiewicz,	  “Categorical	  relations	  in	  shape	  perception,”	  Spatial	  Vision	  10	  (1996):	  202.	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teepee,	  an	  evergreen	  tree	  and	  many	  other	  objects	  can	  all	  belong	  to	  the	  triangular	  shape	  group.19	  He	  posits	  that	  not	  only	  does	  shape	  inform	  us	  about	  functionality,	  but	  that	  it	  offers	  a	  deeper	  meaning	  that	  touches	  upon	  human	  emotion:	  In	  addition,	  form	  always	  goes	  beyond	  the	  practical	  function	  of	  things	  by	  finding	  in	  their	  shape	  the	  visual	  qualities	  of	  roundness	  or	  sharpness,	  strength	  or	  frailty,	  harmony	  or	  discord.	  It	  thereby	  reads	  them	  symbolically	  as	  images	  of	  the	  human	  condition.	  In	  fact,	  these	  purely	  visual	  qualities	  of	  appearance	  are	  the	  most	  powerful	  of	  all.	  It	  is	  they	  that	  reach	  us	  most	  directly	  and	  deeply…	  All	  shape,	  as	  I	  implied	  is	  semantic;	  that	  is	  merely	  by	  being	  seen	  it	  makes	  statements	  about	  kinds	  of	  subjects.	  In	  doing	  so,	  however,	  it	  does	  not	  simply	  present	  replicas	  of	  its	  subjects.20	  	  	  The	  main	  ideas	  offered	  by	  Arnheim	  provide	  a	  basis	  for	  the	  research	  questions	  proposed	  by	  this	  thesis.	  First,	  Arnheim	  explains	  that	  the	  collective	  experiences	  with	  particular	  shapes	  accumulated	  through	  out	  a	  lifetime	  affect	  the	  perception	  of	  that	  shape.	  Second,	  he	  believes	  that	  shapes	  represent	  not	  only	  specific	  objects,	  but	  also	  whole	  categories	  and	  types	  of	  objects.	  This	  assertion	  implies	  that	  the	  rectangular	  shape	  of,	  for	  example,	  a	  sky-­‐scrapper	  building	  can	  carry	  with	  it	  many	  more	  associations	  than	  “building”.	  Third,	  and	  maybe	  most	  importantly,	  he	  presents	  the	  theory	  that	  shapes	  offer	  more	  than	  practical,	  utilitarian	  information.	  He	  states	  that	  shape	  is	  semantic,	  that	  the	  perception	  of	  shape	  and	  the	  formal	  characteristics	  that	  accompany	  each	  shape	  evoke	  powerful	  and	  deep	  influence	  over	  how	  we	  perceive	  a	  shape.	  	   Adrian	  Frutiger	  also	  offers	  insight	  to	  the	  psychology	  behind	  shape	  perception	  in	  his	  book	  Signs	  and	  Symbols:	  Designs	  and	  Their	  Meaning.	  He	  posits	  that	  archaeological	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  Arnheim,	  Art	  and	  Visual	  Perception,	  96.	  20	  Arnheim,	  Art	  and	  Visual	  Perception,	  97.	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evidence	  implies	  an	  intrinsic	  connection	  between	  mankind	  and	  geometry.	  He	  supports	  his	  claim	  by	  citing	  the	  fact	  that	  remnants	  of	  rudimentary,	  early	  signs	  which	  span	  chronological	  periods	  and	  belong	  to	  diverse	  cultural	  groups	  have	  been	  located	  across	  widely	  varied	  geographical	  areas.	  These	  signs,	  despite	  all	  of	  their	  differences	  of	  context,	  can	  be	  assumed	  to	  bare	  similar	  meaning.21	  Such	  evidence	  begs	  questions	  pertinent	  to	  this	  research,	  such	  as,	  “will	  a	  square	  evoke	  the	  same	  meaning	  for	  an	  individual	  raised	  in	  China	  as	  it	  does	  for	  an	  individual	  raised	  in	  the	  United	  States?”	  There	  are	  other	  key	  factors	  that	  bear	  significance	  when	  considering	  this	  evidence	  in	  relation	  to	  the	  research	  being	  conducted	  for	  this	  thesis.	  The	  words	  “can	  be	  assumed”	  implies	  a	  lack	  of	  complete	  certainty.	  Also,	  one	  cannot	  ignore	  the	  vast	  development	  of	  language,	  technology	  and	  communication	  in	  the	  contemporary	  world	  and	  it’s	  potential	  for	  shaping	  our	  perception	  of	  signs	  and	  symbols.	  Frutiger	  actually	  speaks	  to	  the	  primary	  characteristics	  of	  specific	  shapes	  and	  how	  those	  characteristics	  affect	  human	  interpretation	  of	  that	  shape,	  beginning	  with	  the	  square.	  According	  to	  Frutiger	  the	  square	  is	  synonymous	  with	  a	  shelter	  providing	  structure,	  with	  boundaries,	  walls,	  floor	  and	  ceiling,	  and	  therefore	  associated	  with	  protection.	  During	  prehistoric	  times	  the	  square	  was	  used	  to	  symbolize	  the	  four	  points	  of	  the	  compass	  and	  the	  surface	  of	  the	  earth.	  In	  China,	  the	  four	  corners	  can	  represent	  the	  four	  outermost	  points	  of	  the	  earth.22	  In	  analyzing	  these	  associations,	  it	  becomes	  clear	  that	  the	  square	  evokes	  two	  very	  different	  ideas,	  either	  that	  of	  an	  enclosed,	  protective	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  Frutiger,	  Signs	  and	  Symbols:	  Designs	  and	  Their	  Meaning	  (New	  York:	  Watson-­‐Guptill	  Publications,	  1998),	  43.	  22	  Frutiger,	  Signs	  and	  Symbols,	  43.	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space	  or	  that	  of	  a	  great	  expanse.	  Perhaps	  such	  a	  difference	  can	  be	  attributed	  to	  the	  rise	  of	  cities	  and	  developed	  space.	  In	  contemporary	  society	  we	  are	  more	  often	  confronted	  with	  a	  view	  of	  buildings	  as	  opposed	  to	  open	  horizon	  lines	  which	  seem	  to	  continue	  in	  all	  four	  directions	  endlessly.	  	  Frutiger	  goes	  on	  to	  explain	  that	  when	  the	  shape	  of	  the	  square	  is	  distorted	  to	  create	  the	  shape	  of	  the	  rectangle,	  it	  loses	  its	  “neutral,	  symbolic	  character”.23	  This	  point	  is	  important	  to	  the	  research	  being	  conducted	  for	  this	  thesis,	  as	  one	  of	  the	  tests	  compares	  the	  variables	  of	  symmetry	  (square)	  and	  asymmetry	  (rectangle).	  The	  test	  between	  the	  variables	  symmetry	  and	  asymmetry	  seeks	  to	  discover	  whether	  the	  population	  being	  tested	  will	  predominantly	  connect	  one	  of	  the	  variables	  with	  positive	  characteristics	  and	  the	  other	  with	  negative	  characteristics.	  Frutiger	  also	  speaks	  to	  the	  reorientation	  of	  the	  square,	  from	  a	  stable,	  rooted	  figure,	  to	  that	  of	  a	  diamond.	  A	  diamond	  is	  simply	  a	  square	  that	  has	  been	  made	  to	  stand	  up	  upon	  one	  of	  its	  corners;	  however,	  it	  has	  entirely	  different	  presence	  from	  that	  of	  a	  square.	  In	  reference	  to	  the	  diamond,	  Frutiger	  states,	  “the	  view	  of	  this	  sign	  is	  disquieting	  and	  its	  position	  on	  its	  point	  indicates	  a	  certain	  intention,	  which	  is	  why	  this	  form	  is	  used	  as	  the	  ideal	  background	  for	  traffic	  signs,	  especially	  in	  the	  United	  States.”24	  While	  this	  research	  does	  not	  test	  diamonds,	  it	  does	  test	  the	  variables	  of	  vertical,	  horizontal	  and	  diagonal.	  When	  the	  square	  is	  tilted	  to	  form	  a	  diamond	  the	  lines	  change	  from	  vertical	  and	  horizontal	  to	  diagonal.	  There	  is	  an	  assertion	  in	  Fruiter’s	  writings	  that	  when	  the	  lines	  are	  vertical	  and	  horizontal	  there	  is	  a	  sense	  of	  ease	  and	  comfort	  in	  the	  shape,	  perhaps	  it	  feels	  natural	  and	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  Symbols,	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  24	  Frutiger,	  Signs	  and	  Symbols,	  43.	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would	  not	  be	  particularly	  exciting	  or	  attention	  grabbing.	  The	  diagonal	  lines	  of	  the	  diamond	  however	  feel	  “disquieting”	  and	  are	  much	  more	  effective	  at	  eliciting	  attention	  from	  the	  observer.	  	   Frutiger	  moves	  next	  to	  the	  triangle.	  While	  the	  triangle	  shape	  itself	  is	  not	  tested	  in	  the	  research	  presented	  in	  this	  thesis,	  examining	  the	  literature	  about	  how	  humans	  perceive	  triangles	  helps	  to	  inform	  the	  general	  understanding	  of	  human	  shape	  perception.	  Earlier	  in	  this	  literature	  review	  a	  study	  mentioned	  in	  Arnheim’s	  Art	  and	  
Visual	  Perception	  was	  addressed.	  This	  particular	  study	  revealed	  that	  two-­‐year-­‐old	  children	  and	  chimpanzees	  will	  recognize	  a	  triangle	  regardless	  of	  its	  orientation,	  color,	  etc.25	  It	  can	  therefore	  be	  assumed	  that	  a	  triangle	  is	  identifiable	  as	  a	  triangle	  no	  matter	  which	  direction	  its	  apex	  points,	  however,	  the	  orientation	  of	  the	  apex	  of	  a	  triangle	  has	  a	  significant	  affect	  on	  the	  way	  humans	  react	  to	  the	  shape.	  Frutiger	  illustrates	  this	  point	  first	  by	  considering	  how	  the	  triangle	  can	  be	  used	  to	  create	  a	  directional	  sign;	  we	  perceive	  the	  sign	  to	  be	  pointing	  us	  in	  the	  same	  direction	  to	  which	  the	  triangle’s	  apex	  points.	  The	  placement	  of	  the	  apex	  of	  the	  triangle	  drastically	  changes	  the	  characteristics	  of	  the	  shape.	  According	  to	  Frutiger,	  the	  triangle	  that	  sits	  on	  its	  base,	  apex	  pointed	  directly	  up	  coveys	  a	  feeling	  of	  “stability	  and	  permanence	  like	  a	  pyramid”.	  It	  seems	  a	  static	  symbol	  as	  it	  evokes	  the	  shape	  of	  the	  mountains.	  Turn	  the	  triangle	  around,	  however,	  so	  that	  its	  apex	  faces	  downward	  and	  the	  shape	  changes	  from	  passive	  and	  stable	  to	  active	  and	  unstable.	  The	  triangle	  standing	  on	  its	  apex	  feels	  as	  though	  it	  could	  lose	  its	  balance	  and	  tip	  over	  at	  any	  moment,	  which	  is	  why	  Frutiger	  asserts	  that	  it	  “tends	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  25	  Arnheim,	  Art	  and	  Visual	  Perception,	  44.	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to	  produce	  a	  reaction	  of	  alarm”.	  The	  triangle	  that	  sits	  on	  its	  base	  is	  “friendly”	  and	  comfortable.26	  	   Frutiger	  also	  finds	  psychological	  applications	  for	  the	  triangle	  shape	  in	  architecture.	  There	  is	  something	  warm,	  cozy	  and	  secure	  about	  a	  room	  with	  a	  sloping	  roofline,	  it	  feels	  notably	  more	  intimate	  than	  cubic	  rooms	  with	  right-­‐angled	  ceilings.	  Perhaps	  this	  is	  because	  the	  right	  angle	  disrupts	  the	  space	  abruptly	  and	  unnaturally,	  while	  the	  sloping	  ceiling	  allows	  the	  space	  to	  discontinue	  gradually,	  in	  a	  more	  soft	  and	  subtle	  manner.27	  	   The	  circle	  is	  the	  next	  shape	  that	  Frutiger	  speaks	  to;	  he	  claims,	  “We	  appreciate	  rounded	  forms	  with	  the	  senses	  rather	  than	  the	  mind.”28	  This	  is	  an	  interesting	  perspective	  to	  apply	  to	  the	  research	  being	  conducted	  for	  this	  thesis.	  If	  Frutiger’s	  claim	  is	  true,	  one	  could	  hypothesize	  that	  the	  circles	  being	  tested	  will	  evoke	  a	  stronger	  emotional	  response	  than	  the	  angular	  shapes.	  The	  variables	  of	  curvilinear	  and	  rectilinear	  are	  tested	  using	  the	  shapes	  of	  circle	  and	  square	  and	  the	  variables	  of	  simple	  and	  complex	  are	  tested	  using	  a	  circle	  and	  a	  twelve-­‐point	  star.	  The	  experience	  the	  viewer	  has	  with	  the	  circle	  is	  described	  in	  Signs	  and	  Symbols:	  Designs	  and	  Their	  Meaning	  as	  a	  meeting	  with	  infinity.	  The	  circle,	  much	  like	  time,	  has	  no	  beginning	  or	  end.	  It	  held	  a	  prominent	  place	  among	  the	  symbols	  of	  early	  humans	  as	  it	  so	  easily	  represented	  the	  sun,	  moon	  and	  stars.29	  C.	  Law	  Watkins,	  author	  of	  The	  Language	  of	  Design	  explains	  that	  we	  tend	  to	  associate	  curved	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  26	  Frutiger,	  Signs	  and	  Symbols,	  44	  -­‐45.	  27	  Frutiger,	  Signs	  and	  Symbols,	  45.	  28	  Frutiger,	  Signs	  and	  Symbols,	  45.	  29	  Frutiger,	  Signs	  and	  Symbols,	  45.	  
	   19	  
lines	  with	  beauty	  because	  the	  things	  to	  which	  we	  most	  often	  attribute	  beauty,	  women	  and	  flowers,	  are	  comprised	  of	  curved	  lines.30	  According	  to	  Arnheim,	  the	  circle	  is	  the	  simplest	  possible	  shape.	  He	  offers	  support	  for	  his	  idea	  with	  the	  following	  theory:	  When	  we	  see	  a	  human	  being	  very	  far	  off	  in	  the	  distance,	  he	  or	  she	  appears	  round	  because	  at	  a	  distance	  we	  are	  no	  longer	  able	  to	  perceive	  the	  individual	  parts	  of	  the	  human	  figure,	  but	  instead	  only	  the	  lump	  mass.	  He	  then	  poses	  the	  question:	  “Why	  does	  the	  reduction	  make	  the	  beholder	  see	  a	  round	  shape?	  And	  answers	  his	  own	  question	  stating,	  “The	  answer	  is	  that	  distance	  weakens	  the	  stimulus	  to	  such	  an	  extent	  that	  the	  perceptual	  mechanism	  is	  left	  free	  to	  impose	  upon	  it	  the	  simplest	  possible	  shape	  –	  namely,	  the	  circle.”	  31	  	   When	  considering	  how	  the	  human	  response	  to	  a	  circle	  (or	  curvilinear	  shape)	  differs	  from	  the	  human	  response	  to	  a	  square	  or	  rectangle	  (rectilinear	  shape),	  it	  is	  important	  to	  take	  note	  of	  the	  natural	  environment.	  The	  planet	  earth	  is	  spherical	  and	  the	  sky	  creates	  a	  vault,	  two	  physical	  attributes	  of	  the	  environment	  which,	  according	  to	  Frutiger,	  are	  the	  origin	  of	  the	  human	  concept	  of	  the	  circle.	  Human	  beings	  on	  the	  earth	  looking	  up	  towards	  the	  sky	  will	  always	  find	  themselves	  in	  the	  center	  of	  a	  circle.	  Even	  if	  one	  moves	  halfway	  across	  the	  surface	  of	  the	  earth,	  one	  still	  has	  the	  feeling	  of	  being	  in	  the	  center	  of	  a	  circle.	  It	  is	  human	  nature	  to	  be	  egocentric;	  wherever	  an	  individual	  may	  go,	  their	  center	  travels	  with	  them.32	  	  The	  circle	  implies	  eternity,	  the	  rectilinear	  shape,	  on	  the	  other	  hand,	  has	  obvious	  beginning	  and	  ending	  points.	  Humans	  connect	  to	  the	  circle	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  C.	  Law	  Watkins,	  	  The	  Language	  of	  Design	  (Washington	  D.C.:	  The	  Phillips	  Memorial	  Gallery,	  1946),	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  31	  Arnheim,	  Art	  and	  Visual	  Perception,	  63.	  32	  Frutiger,	  Signs	  and	  Symbols,	  27.	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because	  it	  is	  the	  outer	  structural	  shape	  of	  their	  natural	  environment,	  curved	  shapes	  abound	  in	  the	  natural	  environment,	  and	  each	  individual	  feels	  central	  to	  that	  structure.	  Humans	  connect	  to	  rectilinear	  shapes	  because	  we	  make	  rectangular	  things;	  the	  buildings	  we	  create	  to	  live	  in,	  work	  in,	  and	  play	  in	  are	  composed	  of	  straight	  lines	  and	  angles	  and	  our	  cities	  are	  made	  up	  mainly	  of	  rectangles	  and	  squares.	  	  	   In	  a	  section	  of	  Art	  and	  Visual	  Perception	  entitled	  “The	  Primordial	  Circle”,	  Arnheim	  looks	  to	  the	  art	  of	  children,	  the	  natural	  world	  and	  the	  mechanics	  of	  the	  body	  to	  understand	  the	  human	  relationship	  to	  the	  circle.	  He	  references	  the	  history	  of	  writing	  which	  demonstrates	  that	  the	  sharp,	  discontinued	  angles	  of	  letters	  become	  continuous	  curves	  when	  the	  speed	  of	  the	  motion	  used	  to	  create	  them	  increases.	  This	  phenomenon	  is	  the	  result	  of	  the	  “lever	  construction”	  of	  the	  human	  limbs.	  Each	  joint	  in	  our	  arm	  from	  shoulder	  to	  elbow	  to	  wrist	  to	  finger,	  acts	  a	  point	  around	  which	  a	  lever	  rotates,	  thus	  circular	  motion	  is	  built	  into	  humans	  by	  nature.	  He	  points	  out	  that	  perfect	  curves	  of	  movement	  can	  be	  seen	  in	  horses	  navigating	  a	  familiar	  turn,	  pigeons	  flying	  and	  rats	  running	  angular	  mazes.33	  Arnheim	  asserts,	  in	  reference	  to	  the	  movements	  allowed	  by	  the	  structure	  of	  the	  human	  body,	  “Thus	  the	  first	  rotations	  indicate	  organization	  of	  motor	  behavior	  according	  to	  the	  principle	  of	  simplicity.”	  He	  goes	  on	  to	  state:	  The	  same	  principle	  favors	  the	  visual	  priority	  of	  circular	  shape.	  The	  circle,	  which	  with	  its	  centric	  symmetry	  does	  not	  single	  out	  any	  one	  direction,	  is	  the	  simplest	  visual	  pattern.	  It	  is	  common	  knowledge	  that	  objects	  too	  far	  away	  to	  reveal	  their	  particular	  outline	  are	  perceived	  as	  round	  rather	  than	  any	  other	  shape.	  The	  perfection	  of	  circular	  shape	  attracts	  attention.	  I	  noted	  that	  the	  roundness	  of	  the	  pupil	  makes	  the	  animal’s	  eye	  one	  of	  the	  most	  striking	  visual	  phenomena	  in	  nature.	  A	  dummy	  eye	  on	  the	  wing	  of	  a	  butterfly	  simulates	  the	  presence	  of	  a	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strong	  adversary,	  and	  in	  reptiles,	  fish,	  and	  birds	  elaborate	  camouflage	  devices	  hide	  the	  revealing	  disks	  of	  the	  pupils.34	  	  Arnheim	  also	  mentions	  experiments	  led	  by	  Charlotte	  Rice	  in	  which	  young	  children	  were	  presented	  with	  a	  collection	  of	  shapes	  and	  asked	  to	  find	  the	  diamonds,	  but	  instead	  pick	  out	  the	  circles.	  It	  has	  been	  noted	  by	  Goodnow	  that	  when	  children	  draw	  the	  human	  figure	  they	  start	  by	  creating	  a	  circle	  meant	  to	  represent	  the	  human	  head.	  The	  “primordial	  circle”	  Arnheim	  speaks	  of	  in	  this	  chapter	  is	  in	  reference	  to	  the	  way	  in	  which	  the	  human	  figure	  develops	  from	  its	  original	  “primordial	  circle”	  35	  It	  is	  difficult	  to	  tell	  for	  certain	  whether	  Arnheim’s	  “primordial	  circle”	  is	  a	  name	  for	  the	  very	  first	  shape	  drawn	  by	  a	  child	  intending	  to	  represent	  the	  human	  body	  or	  if	  it	  references	  a	  fertilized	  human	  egg.	  It	  is	  likely	  intended	  in	  reference	  to	  children’s	  art,	  however,	  either	  analogy	  works.	  Because	  of	  developing	  motor	  skills	  and	  hand	  eye	  coordination,	  children	  do	  not	  produce	  perfect	  circles	  in	  their	  drawing,	  nor	  do	  they	  see	  it	  as	  necessary	  to	  do	  so.36	  In	  examining	  figure	  1,	  a	  drawing	  by	  a	  five-­‐year-­‐old	  child,	  the	  natural	  tendency	  towards	  the	  circular	  is	  evident.	  This	  tendency,	  according	  to	  Arnheim,	  is	  the	  result	  of	  our	  motor	  and	  visual	  behavior.	  In	  a	  drawing	  like	  this,	  the	  child	  does	  not	  even	  intend	  roundness,	  as	  he	  would	  need	  to	  have	  the	  ability	  to	  produce	  straightness	  and	  angularity	  in	  order	  to	  be	  making	  a	  conscience	  choice.	  What	  the	  child	  intends	  to	  represent	  here,	  with	  the	  round	  shapes	  is	  “thingness”.37	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  Art	  and	  Visual	  Perception,	  175.	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  Arnheim,	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  Visual	  Perception,	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  Arnheim,	  Art	  and	  Visual	  Perception,	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Fig.	  1.	  Drawing	  by	  a	  Five-­‐year-­‐old	  child	  from	  Art	  and	  Visual	  Perception,	  p.	  177.	  	   As	  children	  develop,	  the	  primordial	  circle	  takes	  on	  two	  distinct	  forms:	  one	  is	  that	  of	  containment,	  in	  which	  the	  child	  places	  several	  smaller	  circles	  inside	  a	  larger	  one,	  and	  the	  other	  is	  manipulating	  the	  radii	  to	  create	  sunburst	  patterns.38	  If	  test	  participants	  react	  to	  the	  circle	  (curvilinear)	  and	  square	  (rectilinear)	  elements	  of	  shape	  based	  on	  intuition,	  it	  is	  likely	  that	  more	  participants	  will	  associate	  the	  circle	  with	  the	  positive	  emotional	  descriptor.	  The	  edges	  of	  the	  circle	  are	  soft	  and	  never	  ending	  and	  the	  way	  it	  mimics	  the	  arch	  of	  the	  sky,	  the	  shape	  of	  the	  sun,	  planets	  and	  moon	  is	  soothing.	  Arnheim	  believes	  we	  have	  an	  innate,	  primordial	  connection	  with	  the	  shape	  due	  to	  the	  physical	  structure	  of	  our	  body	  and	  the	  natural	  environment	  by	  which	  we	  are	  surrounded.	  He	  believes	  this	  connection	  is	  evidenced	  through	  the	  artwork	  of	  developing	  children.	  The	  square	  is	  the	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  38	  Arnheim,	  Art	  and	  Visual	  Perception,	  177-­‐178.	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shape	  of	  many	  man	  made	  structures	  and	  therefore	  could	  evoke	  a	  sense	  of	  shelter	  and	  protection.	  However,	  it	  is	  also	  comprised	  of	  hard	  edges	  and	  angles	  that	  end	  abruptly.	  Angularity	  does	  not	  occur	  in	  the	  natural	  environment.	  If	  participants	  respond	  to	  the	  shape	  variables	  on	  a	  more	  intellectual	  level,	  a	  hypothesis	  is	  more	  difficult	  to	  make.	  Participants	  may	  take	  comfort	  in	  the	  certainty	  of	  the	  straight	  lines	  of	  the	  square	  and	  its	  resemblance	  to	  our	  places	  of	  dwelling	  or	  it’s	  clear	  and	  finite	  beginning	  and	  end.	  	   The	  human	  perception	  of	  shape	  is	  guided	  not	  only	  by	  the	  sense	  one	  has	  of	  the	  location	  of	  their	  body	  to	  the	  shapes	  around	  them	  (the	  human	  being	  in	  the	  center	  of	  the	  vault	  created	  by	  the	  sky	  or	  amongst	  the	  buildings	  in	  a	  town	  or	  inside	  the	  square	  room	  of	  a	  rectangular	  house),	  but	  also	  by	  the	  shape	  of	  the	  human	  body.	  Frutiger	  posits	  that	  people	  are	  soothed	  and	  reassured	  by	  symmetrical	  shapes	  because	  our	  own	  bodies	  are	  symmetrical.39	  The	  human	  body,	  however,	  is	  symmetrical	  only	  vertically.	  This	  may	  explain	  why	  we	  are	  most	  likely	  to	  judge	  the	  symmetry	  of	  an	  object	  or	  shape	  based	  on	  the	  likeness	  of	  its	  two	  halves	  when	  divided	  down	  the	  middle	  vertically.	  Although	  humans	  may	  find	  symmetrical	  shapes	  soothing,	  there	  is	  also	  something	  quite	  compelling	  and	  dynamic	  about	  asymmetrical	  shapes.	  Frutiger	  points	  out	  that	  while	  many	  buildings	  are	  designed	  to	  be	  symmetrical	  on	  the	  outside,	  the	  interior	  is	  nearly	  always	  divided	  asymmetrically	  for	  functional	  purpose.	  He	  then	  draws	  a	  parallel	  between	  the	  man-­‐made	  structure	  and	  the	  body	  stating:	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  39	  Frutiger,	  Signs	  and	  Symbols,	  31.	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  It	  must	  be	  emphasized	  that	  the	  human	  is	  constantly	  faced	  with	  the	  opposition	  between	  an	  external	  symmetry	  and	  the	  asymmetrical	  functioning	  of	  the	  body’s	  interior.	  The	  heart	  does	  not	  beat	  in	  the	  middle	  of	  the	  body,	  the	  person	  works	  with	  the	  right	  hand,	  and	  in	  modern	  life	  the	  driver	  must	  learn	  to	  steer	  a	  car	  on	  one	  side	  of	  the	  road	  with	  a	  wheel	  on	  the	  other	  side	  of	  the	  car.40	  	  	   The	  inkblot	  tests	  of	  Rorschach	  may	  lend	  some	  insight	  as	  to	  whether	  the	  majority	  of	  humans	  would	  exhibit	  a	  tendency	  to	  prefer	  the	  symmetrical	  or	  a	  tendency	  to	  prefer	  the	  asymmetrical.	  Rorschach	  found	  that	  during	  implementation	  of	  his	  inkblot	  test,	  significant	  numbers	  of	  participants	  discounted	  the	  asymmetric	  inkblots	  stating	  that	  hey	  saw	  “simply	  an	  ink-­‐blot”.	  This	  would	  imply	  that	  humans	  sought	  out	  symmetry	  in	  order	  to	  indentify	  the	  inkblots	  as	  something	  more	  than	  inkblots.	  Such	  findings	  suggest	  that	  people	  may	  associate	  positive	  descriptors	  with	  symmetry	  and	  negative	  descriptors	  with	  asymmetry.	  41	  	   The	  question	  of	  whether	  human	  shape	  preference	  leans	  towards	  the	  symmetrical	  or	  the	  asymmetrical,	  however,	  is	  not	  a	  simple	  problem.	  Arnheim	  recounts	  an	  experiment	  in	  which	  observers	  were	  shown	  a	  figure	  for	  a	  split	  second	  and	  then	  asked	  to	  draw	  the	  figure	  from	  memory	  with	  paper	  and	  pencil.	  Figure	  2	  illustrates	  the	  original	  image	  that	  was	  exposed	  to	  participants	  and	  Figure	  3	  displays	  examples	  of	  typical	  responses.	  	  	  	  	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  40	  Frutiger,	  Signs	  and	  Symbols,	  32.	  41	  Sloane,	  “The	  Ink	  Blot	  Test,	  “108.	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Fig.	  2.	  Original	  image	  exposed	  to	  test	  participants	  for	  a	  spilt	  second	  in	  drawing	  and	  memory	  study.	  (Arnheim,	  Art	  &	  Visual	  Perception,	  64)	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
Fig.	  3.	  Chart	  of	  examples	  of	  typical	  responses	  to	  drawing	  and	  memory	  study.	  (Arnheim,	  
Art	  &	  Visual	  Perception,	  64)	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  In	  examining	  these	  figures	  it	  becomes	  clear	  that	  subjects	  have	  a	  tendency	  to	  enhance	  symmetry,	  isolate	  non-­‐fitting	  details,	  simplify	  the	  overall	  shape,	  close	  the	  boundaries,	  repeat	  similar	  shapes,	  enhance	  subdivisions	  and	  change	  the	  portions	  of	  the	  figure	  from	  oblique	  to	  vertical.42	  In	  light	  of	  this	  information	  it	  could	  be	  hypothesized	  that	  test	  subjects	  would	  have	  more	  positive	  association	  with	  shapes	  that	  displayed	  symmetry	  and	  did	  not	  have	  non-­‐fitting	  details.	  	  	   However,	  another	  study	  explored	  by	  Arnheim	  in	  Art	  and	  Visual	  Perception,	  makes	  the	  concept	  of	  human	  response	  to	  symmetry	  a	  more	  complicated	  one.	  Arnheim	  describes	  the	  experiments	  of	  Friedrich	  Wulf	  in	  which	  participants	  were	  presented	  with	  figures	  drawn	  with	  slight	  ambiguities	  such	  as	  the	  ones	  labeled	  a	  and	  d	  in	  figure	  4.	  	  When	  asked	  to	  draw	  what	  they	  had	  seen,	  participants	  typically	  display	  one	  of	  two	  reactions:	  1)	  they	  make	  the	  figure	  perfectly	  symmetrical	  (fig.4:	  b,	  e)	  or	  2)	  they	  increase	  the	  asymmetry	  so	  the	  figure	  is	  clearly	  asymmetrical	  (fig.4:	  c,	  f).	  This	  phenomenon	  is	  called	  “Leveling	  and	  Sharpening”,	  the	  tendency	  to	  make	  symmetrical	  is	  considering	  “leveling”	  while	  the	  tendency	  to	  intensify	  the	  asymmetrical	  is	  considered	  “sharpening”.43	  According	  to	  Arnheim,	  because	  both	  responses	  eliminate	  the	  ambiguities	  they	  are	  both	  attempts	  to	  simplify	  the	  figure:	  	  Leveling	  is	  characterized	  by	  such	  devices	  as	  unification,	  enhancement	  of	  symmetry,	  reduction	  of	  structural	  features,	  repetition,	  dropping	  of	  nonfitting	  detail,	  elimination	  of	  obliqueness.	  Sharpening	  enhances	  differences,	  stresses	  obliqueness…Leveling	  involves	  also	  a	  reduction	  of	  the	  tension	  inherent	  in	  the	  visual	  pattern.	  Sharpening	  increases	  that	  tension…Art	  historians	  will	  be	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  42	  Arnheim,	  Art	  and	  Visual	  Perception,	  64-­‐65.	  43	  Arnheim,	  Art	  and	  Visual	  Perception,	  66.	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Fig.	  4	  Example	  test	  and	  response	  figures	  from	  the	  experiments	  of	  Wulf.	  (Arnheim,	  Art	  &	  Visual	  
Perception,	  66)	  	  	  
reminded	  here	  of	  the	  difference	  between	  classicistic	  and	  expressionistic	  styles.	  Classicism	  tends	  toward	  simplicity,	  symmetry,	  normality,	  and	  the	  reduction	  of	  tension.	  Expressionism	  heightens	  the	  irregular,	  the	  asymmetrical,	  the	  unusual,	  and	  the	  complex,	  and	  strives	  for	  the	  increase	  of	  tension.44	  	  	  	  	  	  	  	  	  	   .	  	  	  	  	  Based	  on	  Wulf’s	  experiment	  it	  is	  difficult	  to	  hypothesize	  whether	  participants	  will	  be	  more	  likely	  to	  associate	  symmetrical	  or	  asymmetrical	  shapes	  with	  positive	  emotional	  descriptors.	  This	  may	  be	  an	  area	  entirely	  dictated	  by	  personal	  preference,	  which	  is	  innate	  at	  some	  level,	  and	  then	  developed	  through	  past	  experience	  and	  cultural	  conditioning.	  Those	  with	  a	  tendency	  to	  “level”	  will	  likely	  prefer	  the	  symmetrical	  while	  those	  with	  a	  tendency	  to	  “sharpen”	  are	  more	  likely	  to	  prefer	  the	  asymmetrical.	  The	  human	  tendency	  to	  want	  to	  simplify	  what	  is	  perceived	  may	  be	  best	  explained	  through	  Gestalt	  psychology.	  Gestalt	  psychologists	  put	  forth	  the	  basic	  law	  of	  visual	  perception,	  which	  states:	  “Any	  stimulus	  pattern	  tends	  to	  be	  seen	  in	  such	  a	  way	  that	  the	  resulting	  structure	  is	  as	  simple	  as	  the	  given	  conditions	  permit.”45	  	  Julian	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  44	  Arnheim,	  Art	  and	  Visual	  Perception,	  67.	  45	  Arnheim,	  Art	  and	  Visual	  Perception,	  53.	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Hochberg	  defines	  simplicity	  as:	  “The	  smaller	  the	  amount	  of	  information	  needed	  to	  define	  a	  given	  organization	  as	  compared	  to	  the	  other	  alternatives,	  the	  more	  likely	  the	  figure	  will	  be	  so	  perceived.”46	  The	  phenomenon	  of	  leveling	  and	  sharpening	  can	  be	  attributed	  to	  a	  concept	  Gestalt	  Psychologists	  call	  “the	  law	  of	  prägnanz”.	  The	  law	  of	  prägnanz	  describes	  the	  inclination	  of	  humans	  to	  “make	  the	  perceptual	  structure	  as	  clear-­‐cut	  as	  possible.”	  Although	  the	  law	  of	  prägnanz	  has	  also	  been	  referred	  to	  as	  the	  law	  of	  simplicity,	  Arnheim	  warns	  that	  the	  impulse	  to	  perceive	  the	  most	  “clear-­‐cut”	  structure	  is	  not	  synonymous	  with	  the	  impulse	  to	  perceive	  the	  “simplest”	  structure.47	  	  When	  examining	  the	  participants’	  responses	  in	  figure	  3	  above,	  it	  becomes	  evident	  that,	  in	  general,	  the	  number	  of	  structural	  features	  in	  the	  shapes	  have	  been	  reduced.	  However,	  Arnheim	  points	  out	  the	  fourth	  drawing	  in	  the	  row	  labeled	  “subdivision	  enhanced”	  has	  actually	  been	  made	  more	  complex	  as	  it	  disrupts	  the	  horizontal	  center.48	  Also	  weighing	  in	  on	  the	  other	  end	  of	  the	  simplicity/complexity	  argument	  is	  the	  fact	  that	  newborns	  seem	  to	  prefer	  more	  complex	  visual	  stimuli.	  Infants	  will	  direct	  their	  gaze	  to	  patterned	  cards	  over	  plain	  cards,	  complex	  patterns	  over	  simple	  patterns,	  and	  spheres	  over	  flat	  circles.49	  Predicting	  how	  a	  participant	  will	  respond	  to	  the	  variables	  of	  simplicity	  versus	  complexity	  is	  difficult.	  At	  first,	  it	  would	  seem	  that	  simple	  shapes	  would	  be	  more	  likely	  to	  evoke	  positive	  connotations	  than	  complex	  shapes,	  but	  it	  is	  important	  to	  note	  that	  some	  may	  be	  drawn	  to	  complexity	  over	  simplicity.	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  46	  Arnheim,	  Art	  and	  Visual	  Perception,	  57.	  47	  Arnheim,	  Art	  and	  Visual	  Perception,	  67.	  48	  Arnheim,	  Art	  and	  Visual	  Perception,	  66.	  49	  Bloomer,	  Principles	  of	  Visual	  Perception,	  13.	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Besides	  being	  distinguished	  by	  increased	  symmetry	  and	  decreased	  formal	  elements,	  leveling	  is	  also	  indicated	  by	  the	  elimination	  of	  the	  diagonal	  or	  oblique,	  while	  sharpening	  emphasizes	  obliqueness.50	  In	  Signs	  and	  Symbols,	  Designs	  and	  Their	  Meaning,	  Frutiger	  provides	  an	  in-­‐depth	  analysis	  of	  the	  perceptual	  variables	  of	  the	  horizontal,	  vertical	  and	  diagonal.	  Because	  people	  have	  always	  moved	  along	  the	  horizontal	  plane,	  our	  visual	  capacity	  developed	  laterally,	  affording	  us	  the	  ability	  to	  scan	  potential	  areas	  of	  danger.	  As	  a	  result	  of	  evolution	  humans	  have	  a	  field	  of	  vision	  that	  is	  significantly	  greater	  in	  the	  horizontal	  dimension	  than	  in	  the	  vertical.	  This	  concept	  becomes	  particularly	  clear	  when	  applied	  to	  the	  to	  a	  skyscraper	  building.	  Consider	  that	  the	  height	  of	  the	  Empire	  State	  Building	  is	  1,	  250	  feet,	  in	  vertical	  terms	  such	  a	  distance	  seems	  enormously	  tall.	  However,	  consider	  also	  that	  a	  city	  block	  in	  New	  York	  is	  900	  feet	  long.	  In	  horizontal	  terms	  the	  Empire	  State	  building	  is	  only	  slightly	  more	  than	  a	  city	  block,	  a	  distance	  few	  would	  label	  as	  great.	  Not	  only	  is	  the	  human	  field	  of	  vision	  largely	  horizontal,	  but	  the	  human	  field	  of	  movement	  is,	  almost	  exclusively,	  horizontal	  as	  well.	  According	  to	  Frutiger	  we	  see	  the	  horizontal	  dimension	  as	  one	  that	  we	  can	  control	  and	  we	  see	  the	  vertical	  in	  contradiction	  as	  gravity	  acts	  on	  its	  own	  and	  has	  no	  need	  for	  human	  participation.51	  Frutiger	  asserts	  that	  people	  connect	  with	  the	  vertical	  dimension	  in	  another	  way,	  stating:	  Humans	  compare	  themselves	  with	  the	  vertical,	  the	  active	  element	  on	  a	  given	  plane	  and	  the	  symbol	  of	  living	  existence,	  which	  grows	  upward.	  The	  horizontal	  is	  given,	  the	  vertical	  has	  to	  be	  made.	  Humans	  	  are	  accustomed	  to	  comparing	  their	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  50	  Arnheim,	  Art	  and	  Visual	  Perception,	  67.	  51	  Frutiger,	  Signs	  and	  Symbols,	  25.	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activity	  with	  passivity	  and	  in	  the	  same	  sense	  a	  vertical	  exists	  only	  by	  comparison	  with	  a	  given	  horizontal.	  When	  learning	  to	  write,	  we	  place	  the	  letters	  on	  pre-­‐printed	  horizontal	  lines.52	  	  According	  to	  the	  ideas	  presented	  by	  Frutiger,	  it	  seems	  likely	  that	  people	  would	  associate	  the	  vertical	  with	  the	  active	  and	  the	  horizontal	  with	  the	  passive.	  However,	  the	  question	  remains	  as	  to	  whether	  one	  variable	  (vertical	  or	  horizontal)	  would	  more	  often	  be	  associated	  with	  a	  positive	  emotion	  and	  one	  with	  a	  negative.	  Activity	  and	  passivity	  can	  be	  both	  seen	  as	  positive	  or	  negative	  depending	  on	  the	  context	  in	  which	  they	  are	  presented.	  	   The	  question	  becomes	  even	  more	  interesting	  when	  a	  third	  variable	  of	  the	  diagonal	  or	  oblique	  is	  added	  to	  the	  mix.	  There	  is	  something	  that	  feels	  uncertain	  about	  the	  diagonal.	  Perhaps	  this	  is	  because,	  with	  the	  possible	  exception	  of	  the	  forty-­‐five	  degree	  angle,	  most	  humans	  are	  not	  able	  to	  judge	  the	  angle	  of	  a	  diagonal	  line	  simply	  by	  viewing	  it.53	  An	  experiment	  conducted	  by	  the	  Gestalt	  psychologist	  Rubin	  demonstrated	  that	  vertically	  and	  horizontally	  directed	  lines	  and	  movement	  are	  the	  predominant	  engagers	  of	  human	  attention.	  When	  a	  person	  perceives	  figure	  5,	  the	  cross	  (comprised	  of	  horizontal	  and	  vertical	  radii)	  is	  instantaneously	  recognizable	  and	  stands	  out	  as	  if	  it	  has	  been	  placed	  on	  top	  of	  the	  set	  of	  concentric	  circles.	  The	  cross	  in	  figure	  5,	  made	  out	  of	  horizontal	  and	  vertical	  lines,	  appears	  clearly	  as	  the	  figure	  in	  the	  foreground,	  while	  the	  concentric	  circles	  appear	  clearly	  to	  be	  in	  the	  background.	  Contrastingly,	  in	  figure	  6,	  the	  cross	  has	  been	  titled	  so	  that	  both	  the	  cross	  and	  the	  radii	  comprising	  the	  cross	  are	  diagonal.	  In	  figure	  6,	  it	  is	  no	  longer	  possible	  to	  perceive	  which	  portion	  is	  meant	  to	  be	  in	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  52	  Frutiger,	  Signs	  and	  Symbols,	  26.	  53	  Frutiger,	  Signs	  and	  Symbols,	  26.	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Fig.	  5.	  From	  Rubin’s experiment in 
horizontal/vertical/diagonal  
perception as reported by Frutiger in 
Signs & Symbols, Designs and Their 
Meanings, 44.	  
Fig.	  6.	  From	  Rubin’s experiment in 
horizontal/vertical/diagonal  
perception as reported by Frutiger in 
Signs & Symbols, Designs and Their 
Meanings, 44.	  
front	  and	  which	  portion	  is	  meant	  to	  be	  in	  back.	  The	  subsequent	  result	  is	  a	  confusing	  figure-­‐ground	  ambiguity.54	  	  	  	  	  	  	  	  	   	  	  	  	  	  Rubin’s	  experiment	  establishes	  authoritative	  evidence	  that	  the	  human	  eye	  will	  initially	  seek	  out	  the	  horizontal	  and	  vertical	  when	  confronted	  with	  visual	  stimuli.	  Should	  neither	  a	  vertical	  nor	  a	  horizontal	  element	  be	  present,	  Frutiger	  asserts	  that,	  “the	  viewer	  will	  try	  to	  imagine	  them	  in	  order	  to	  “place”	  the	  sign,	  which	  will	  be	  interpreted	  in	  relation	  to	  the	  person’s	  physiological	  position,	  in	  terms	  of	  vertical	  (force	  of	  gravity)	  and	  horizontal	  (standing	  level).55	  Patricia	  Sloane,	  author	  of	  “The	  Ink	  Blot	  Test,	  “Psychodiagnostics”	  and	  Herman	  Rorschach’s	  Aesthetic	  Views”	  believes	  that	  it	  is	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  54	  Frutiger,	  Signs	  and	  Symbols,	  44.	  55	  Frutiger,	  Signs	  and	  Symbols,	  44.	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rectangularity,	  the	  grid,	  or	  the	  assumption	  of	  horizontal	  and	  vertical	  axes	  through	  which	  concepts	  of	  order	  are	  expressed	  visually.56	  	  Arnheim	  asserts	  the	  possibility	  of	  that	  evolution	  has	  been	  instructed	  by	  gravity	  to	  create	  a	  visual	  system	  within	  the	  human	  being	  in	  which	  the	  horizontal	  and	  vertical	  directions	  are	  dominant.	  He	  cites	  the	  example	  of	  the	  cat,	  whose	  visual	  cortex	  cells	  are	  split	  into	  groups;	  there	  is	  a	  group	  that	  responds	  to	  horizontal	  stimuli,	  a	  group	  that	  responds	  to	  vertical	  stimuli	  and	  another	  group	  that	  responds	  to	  diagonal	  stimuli.57	  He	  also	  cites	  other	  evidence	  that	  humans	  prefer	  the	  horizontal	  and	  vertical	  to	  the	  diagonal.	  Based	  on	  results	  from	  the	  Standford-­‐Binet	  Intelligence	  Test,	  an	  average	  five-­‐year-­‐old	  can	  complete	  the	  task	  of	  copying	  a	  square,	  however	  average	  children	  are	  not	  able	  to	  copy	  a	  diamond	  until	  they	  reach	  seven	  years	  of	  age.58	  An	  experiment	  conducted	  by	  Fred	  Atteneave	  adds	  further	  support.	  In	  the	  experiment,	  four	  lights	  were	  arranged	  in	  a	  square	  and	  the	  lights	  in	  the	  two	  diagonal	  corners	  were	  flashed	  together,	  then	  the	  lights	  in	  the	  other	  two	  diagonal	  corners	  were	  flashed	  together	  creating	  an	  alternative	  diagonal	  pattern.	  However,	  an	  observer	  watching	  the	  lights	  flash	  did	  not	  observe	  two	  diagonal	  lines	  switching	  direction,	  but	  rather	  saw	  the	  lights	  as	  moving	  back	  and	  forth	  either	  vertically	  or	  horizontally.59	  In	  his	  1946	  book	  entitled	  The	  Language	  of	  Design,	  C.	  Law	  Watkins	  supports	  the	  ideas	  presented	  by	  Frutiger	  and	  Arnheim	  about	  the	  nature	  of	  the	  horizontal	  vs.	  the	  vertical	  vs.	  the	  diagonal,	  stating:	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  56	  Sloane,	  “The	  Ink	  Blot	  Test,”	  109.	  57	  Arnheim,	  Art	  and	  Visual	  Perception,	  184-­‐185.	  58	  Arnheim,	  Art	  and	  Visual	  Perception,	  184.	  59	  Arnheim,	  Art	  and	  Visual	  Perception,	  185.	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The	  Horizontal,	  shorthand	  for	  the	  distant	  flat	  horizon,	  the	  level	  plain,	  the	  fallen	  tree,	  the	  sleeping	  person,	  for	  all	  manner	  of	  things	  in	  complete	  repose.	  With	  these	  we	  associate	  calm	  and	  peace,	  and	  even	  finality.	  The	  Vertical	  is	  shorthand	  for	  upright	  things	  in	  perfect	  balance,	  the	  standing	  person,	  the	  tree	  trunk,	  the	  wall	  of	  a	  building,	  or	  a	  cliff.	  With	  these	  we	  associate	  immobility	  and	  stability,	  and	  even	  dignity	  and	  austerity.	  	   The	  Diagonal	  is	  suggestive	  of	  a	  form	  thrown	  off	  balance	  and	  therefore	  indicates	  movement	  unless	  the	  balance	  is	  restored	  by	  a	  counter-­‐diagonal	  or	  other	  support.	  Our	  memory	  of	  forms	  in	  action,	  such	  as	  a	  running	  man,	  a	  rearing	  horse,	  tree	  tops	  inclined	  by	  a	  strong	  wind,	  is	  responsible	  for	  the	  sense	  of	  movement	  created	  by	  unsupported	  diagonals.60	  	  	  Based	  on	  the	  evidence	  presented	  by	  Frutiger,	  Arnheim	  and	  Watkins,	  a	  logical	  hypothesis	  can	  be	  made	  that	  test	  participants	  will	  associate	  diagonally	  oriented	  shapes	  with	  the	  negative	  descriptors	  in	  the	  context	  of	  this	  research.	  However,	  it	  is	  unclear	  as	  to	  whether	  there	  will	  be	  a	  preference	  towards	  the	  horizontal	  or	  the	  diagonal.	  As	  with	  the	  symmetrical	  and	  asymmetrical,	  whether	  a	  participant	  prefers	  the	  vertical	  or	  horizontal	  may	  be	  entirely	  dependent	  on	  individual	  taste	  and	  experience.	  	  The	  main	  ideas	  addressed	  in	  this	  section	  explored	  the	  writings	  of	  Rudolf	  Arnheim	  and	  Adrian	  Frutiger.	  A	  discussion	  of	  human	  shape	  perception	  and	  the	  communicative	  properties	  of	  shape	  was	  presented.	  The	  human	  response	  to	  shape	  was	  examined	  as	  it	  relates	  to	  history,	  society,	  individual	  human	  development	  and	  physiology.	  These	  influences	  were	  considered	  in	  an	  analysis	  of	  the	  possible	  emotions	  that	  could	  be	  evoked	  by	  different	  shapes.	  The	  literature,	  including	  previous	  studies	  and	  existing	  knowledge,	  was	  used	  to	  provide	  justification	  for	  the	  choice	  of	  shape	  variables	  used	  in	  the	  research.	  Finally,	  based	  on	  the	  literature,	  hypotheses	  attempting	  to	  predict	  how	  test	  participants	  might	  react	  to	  the	  different	  shape	  variables	  were	  offered.	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  60	  Watkins,	  The	  Language	  of	  Design,	  11.	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2.3	  Perception	  of	  Color	  
	  	   This	  section	  of	  the	  literature	  review	  does	  not	  seek	  to	  describe	  the	  scientific,	  physics	  based	  process	  of	  how	  the	  eye	  registers	  light,	  reflection	  and	  therefore	  color,	  but	  to	  consider	  the	  affect	  of	  and	  reaction	  to	  color	  that	  occurs	  after	  the	  physical	  process	  of	  perception.	  Previous	  studies	  that	  contribute	  to	  the	  existing	  knowledge	  about	  human	  emotion	  and	  response	  to	  color	  will	  be	  examined	  and	  use	  of	  color	  from	  a	  historical,	  cultural	  and	  geographical	  perspective	  will	  be	  considered.	  The	  human	  physiological	  response	  to	  color	  will	  be	  explored.	  The	  research	  of	  the	  psychologist	  Rorschach	  as	  it	  relates	  to	  color	  is	  presented.	  The	  primary	  aim	  of	  this	  section	  is	  to	  document	  support	  for	  the	  assertion	  that	  human	  emotion	  can	  be	  affected	  by	  color	  and	  uncover	  the	  various	  factors	  that	  influence	  human	  response	  to	  color.	  Finally,	  a	  hypothesis	  regarding	  the	  reaction	  of	  test	  participants	  to	  the	  color	  variables	  will	  be	  offered.	  Deborah	  T.	  Sharpe	  author	  of	  The	  Psychology	  of	  Color	  and	  Design	  posits	  a	  hypothesis	  similar	  to	  Frutiger’s	  theory	  that	  humans	  experience	  rounded	  shapes	  with	  their	  senses.	  Sharpe	  proposes	  that:	  “color	  responses	  are	  more	  tied	  to	  man’s	  emotions	  than	  to	  his	  intellect.	  In	  general	  people	  do	  not	  respond	  to	  colors	  with	  their	  minds.”61	  This	  assertion	  has	  implications	  for	  this	  study.	  If	  humans	  react	  to	  color	  on	  an	  emotional	  level,	  then	  it	  is	  likely	  that	  they	  will	  associate	  certain	  hues	  with	  certain	  types	  of	  emotion.	  	  Evidence	  of	  response	  to	  color	  can	  be	  traced	  all	  the	  way	  back	  to	  primitive	  man	  who	  used	  color	  to	  identify	  objects	  as	  safe	  or	  dangerous.62	  An	  idea	  presented	  by	  the	  German	  poet	  Goethe	  that	  remains	  relevant	  today	  is	  the	  separation	  between	  cool	  and	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  61	  Deborah	  T.	  Sharpe,	  The	  Psychology	  of	  Color	  and	  Design	  (Chicago:	  Nelson-­‐Hall	  Company,	  1974),	  x.	  62	  Sharpe,	  The	  Psychology	  of	  Color	  and	  Design,	  1.	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warm	  colors.	  Goethe	  posited	  that	  the	  cool	  colors	  (green,	  blue	  and	  purple)	  had	  a	  calming	  affect	  on	  people,	  while	  the	  warm	  colors	  (red,	  yellow	  and	  orange)	  had	  an	  opposite,	  exciting	  affect.63	  The	  connection	  of	  colors	  to	  temperatures	  is	  the	  result	  of	  a	  phenomenon	  called	  “synesthesia”	  in	  which	  sensory	  experiences	  of	  one	  type	  are	  linked	  to	  sensory	  experiences	  of	  another	  type.	  One	  first	  experiences	  a	  color	  through	  sight,	  however	  colors	  can	  be	  connected	  to	  smells,	  sounds,	  touch	  and	  perhaps	  even	  taste	  sensations.64	  	  While	  Arnheim	  considers	  the	  perception	  of	  shape	  an	  active	  pursuit,	  Sharpe	  considers	  the	  perception	  of	  color	  a	  passive	  experience.	  Sharpe	  illuminates	  upon	  the	  two	  facets	  of	  the	  self:	  the	  id,	  “which	  is	  the	  primitive	  instinctual	  energy	  system	  from	  which	  the	  ego	  was	  originally	  differentiated”	  and	  the	  ego,	  “which	  is	  defined	  as	  the	  self-­‐preserving,	  socialized,	  conscience	  controlled	  energy	  system.”	  Sharpe	  asserts	  that	  our	  responses	  to	  color	  are	  dictated	  by	  the	  ego.65	  Most	  of	  the	  basic	  colors	  are	  associated	  with	  various	  meanings,	  which	  are	  often	  very	  different	  between	  cultural	  groups.	  	  However,	  Albert	  R	  Chandler,	  a	  color	  theorist	  experimenting	  with	  color	  effects	  in	  the	  mid	  1930’s	  posits	  that	  color	  effects	  are	  “never	  absolute	  but	  are	  relative	  to	  the	  total	  situation.”66	  This	  idea	  is	  significant	  to	  this	  research	  as	  it	  intends	  to	  test	  the	  effect	  of	  color	  when	  it	  is	  applied	  to	  a	  shape.	  So,	  for	  the	  purposes	  of	  this	  thesis,	  color	  is	  relative	  to	  the	  shape	  to	  which	  it	  has	  been	  applied	  and	  the	  experiences	  of	  the	  test	  participant.	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  63	  Sharpe,	  The	  Psychology	  of	  Color	  and	  Design,	  2.	  64	  Sharpe,	  The	  Psychology	  of	  Color	  and	  Design,	  5.	  65	  Sharpe,	  The	  Psychology	  of	  Color	  and	  Design,	  x-­‐xi.	  66	  Sharpe,	  The	  Psychology	  of	  Color	  and	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In	  chapter	  five	  of	  his	  book,	  Environmental	  Psychology	  for	  Design,	  Dan	  Kopec	  discusses	  several	  studies	  that	  aid	  in	  the	  understanding	  of	  the	  human	  response	  to	  color.	  One	  study	  led	  the	  researchers	  to	  conclude	  that	  hues	  with	  short	  wavelengths	  such	  as	  green	  and	  blue	  are	  less	  arousing	  than	  hues	  with	  long	  wavelengths	  such	  as	  red	  and	  yellow	  because	  the	  long	  wavelength	  hues	  were	  associated	  with	  higher	  state-­‐anxiety	  scores.	  Studies	  on	  color	  preference	  have	  shown	  that	  blue	  and	  green	  were	  regarded	  as	  more	  pleasant	  than	  yellow	  and	  yellow	  green.	  The	  results	  of	  these	  studies	  are	  consistent	  as	  when	  a	  person	  is	  in	  a	  state	  of	  anxiety	  (such	  as	  one	  caused	  by	  longer	  wavelength	  colors	  such	  as	  yellow),	  they	  experience	  displeasure	  and	  high	  arousal.	  What	  these	  studies	  prove	  is	  the	  existence	  of	  chromodynamics,	  a	  phenomenon	  that	  occurs	  when	  physiological	  changes	  in	  the	  human	  body	  are	  caused	  by	  exposure	  to	  particular	  colors.	  67	  	  A	  combination	  of	  factors	  including	  experience,	  learning,	  genetics	  and	  culture	  can	  be	  attributed	  to	  the	  color	  preferences	  an	  individual	  expresses.	  Sharpe	  reports	  data	  that	  also	  supports	  the	  conclusion	  that	  people	  prefer	  shorter	  wavelength	  colors	  to	  longer	  wavelength	  colors.	  Citing	  studies	  which	  tested	  the	  color	  preferences	  of	  North	  American	  men	  and	  women,	  she	  listed	  color	  preferences	  across	  the	  spectrum	  from	  most	  to	  least	  preferred	  in	  this	  order:	  Blue,	  Red,	  Green,	  Violet,	  Orange,	  Yellow.68	  Although	  red	  appears	  second	  in	  color	  preference	  only	  to	  blue,	  of	  the	  top	  four	  colors,	  three	  are	  low	  wavelength	  hues.	  Numerous	  color	  response	  studies	  using	  predominantly	  college	  students	  as	  test	  participants	  have	  resulted	  in	  the	  following	  color-­‐word	  associations:	  red,	  yellow	  and	  orange:	  “excitement,	  stimulation,	  aggression”,	  blue	  and	  green:	  “calm,	  security,	  peace”,	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  67	  Dan	  Kopec,	  Environmental	  Psychology	  for	  Design	  (New	  York:	  Fairchild	  Publications,	  2006),	  88.	  68	  Sharpe,	  The	  Psychology	  of	  Color	  and	  Design,	  54.	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black,	  brown	  and	  gray:	  “melancholy,	  sadness,	  depression”,	  purple:	  “dignity,	  royalty,	  sadness”.69	  All	  the	  evidence	  about	  the	  human	  response	  to	  color	  reported	  above	  leads	  to	  the	  hypothesis	  that	  test	  participants	  will	  be	  very	  likely	  to	  associate	  the	  colors	  blue	  and	  green	  with	  relaxed	  states	  and	  red	  and	  yellow	  with	  anxious	  states.	  Rorschach	  believed	  that	  human	  responses	  to	  color	  were	  indicative	  of	  an	  individual’s	  emotional	  state.	  Through	  continued	  use	  of	  Rorschach’s	  testing	  methods	  increasing	  evidence	  of	  the	  validity	  of	  the	  color-­‐affect	  theory	  has	  been	  compiled.	  The	  color-­‐affect	  theory	  asserts	  that	  people	  who	  are	  most	  receptive	  to	  cool	  colors	  such	  as	  blue	  and	  green	  exhibit	  the	  trait	  of	  emotional	  control	  while	  those	  who	  are	  most	  receptive	  to	  the	  warm	  colors	  such	  as	  red	  and	  yellow	  exhibit	  the	  trait	  of	  emotional	  impulsivity.70	  It	  is	  interesting	  to	  note,	  that	  according	  to	  Rorschach’s	  research,	  individuals	  suffering	  from	  neuroticism	  were	  more	  likely	  to	  exhibit	  a	  shock	  response	  when	  presented	  with	  a	  red	  colorblot	  than	  when	  presented	  with	  colorblots	  of	  other	  hues.	  71	  Rorschach	  also	  tested	  physiological	  responses	  to	  colors	  and	  found	  that,	  in	  general,	  long	  wavelength	  hues	  such	  as	  red	  tended	  to	  increase	  pulse	  rate,	  heartbeat	  and	  respiration	  while	  short	  wavelength	  colors	  have	  the	  opposite	  effect.72	  Another	  study	  addressed	  by	  Kopec	  revealed	  that	  while	  colors	  can	  affect	  humans	  on	  a	  physiological	  level,	  they	  may	  not	  have	  an	  effect	  on	  cognitive	  functioning.	  Participants	  in	  this	  study	  were	  asked	  to	  perform	  reading,	  math	  and	  psychomotor	  tasks	  in	  rooms	  painted	  either	  red,	  yellow	  or	  blue.	  The	  results	  of	  the	  study	  showed	  that	  there	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was	  little	  variance	  in	  the	  performance	  of	  the	  participants,	  even	  though	  the	  color	  of	  the	  rooms	  was	  changed.73	  This	  data	  would	  support	  Sharpe’s	  position	  that	  humans	  respond	  to	  color	  more	  with	  their	  emotions	  than	  with	  their	  minds.	  	  	   In	  her	  article,	  “The	  Ink	  Blot	  Test,	  “Psychodiagnostics”,	  and	  Hermann	  Rorschach’s	  Aesthetic	  Views”,	  Patricia	  Sloane	  offers	  a	  viewpoint	  that	  emphasizes	  the	  factors	  of	  learning	  and	  culture	  as	  having	  the	  greatest	  influence	  on	  the	  human	  reaction	  to	  color.	  She	  asserts:	  “As	  events	  of	  the	  last	  two	  decades	  have	  dramatically	  demonstrated,	  response	  to	  color	  would	  seem	  to	  be	  socially	  conditioned.”74	  Sloane	  cites	  a	  number	  of	  societal	  changes	  as	  evidence	  of	  the	  transformation	  in	  human	  approach	  to	  color,	  mostly	  centered	  around	  home	  décor	  and	  choice	  of	  clothing.	  In	  the	  late	  nineteenth	  and	  early	  twentieth	  centuries,	  exhibiting	  a	  love	  for	  bright,	  vibrant	  and	  varied	  colors	  was	  considered	  taboo.	  Members	  of	  polite	  society	  understood	  that	  certain	  rules	  applied	  to	  the	  use	  of	  color.	  For	  example	  elderly	  women	  were	  expected	  to	  dress	  in	  black	  or	  violet,	  ladies	  attending	  formal	  occasions	  exclusively	  dressed	  in	  black,	  and	  female	  office	  assistants	  had	  wardrobes	  consisting	  of	  neutral	  colors	  such	  as	  brown,	  grey	  and	  navy	  blue.	  Individuals	  of	  refined	  taste	  decorated	  their	  homes	  in	  monochromatic,	  neutral	  color	  schemes.	  In	  contemporary	  society,	  colorful	  dress	  and	  décor	  is	  widely	  accepted	  and	  no	  longer	  considered	  to	  be	  inappropriate	  or	  a	  sign	  of	  lack	  of	  propriety,	  politeness	  or	  tastefulness.75	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   An	  analysis	  of	  the	  colors	  of	  the	  flags	  of	  the	  world	  was	  conducted	  by	  Martin	  Lindauer,	  as	  an	  attempt	  to	  correlate	  color	  preferences	  with	  the	  social-­‐psychological	  context	  of	  cultural	  traditions	  and	  attitudes.	  Six	  major	  geographic	  areas	  were	  defined:	  Africa,	  Asia,	  Europe,	  Latin	  America,	  The	  Middle	  East,	  and	  Other	  (which	  included	  the	  USA).	  The	  results	  of	  the	  study	  revealed	  that	  each	  flag	  used	  an	  average	  of	  2.14	  colors	  and	  that	  in	  ninety-­‐seven	  percent	  of	  the	  flags,	  the	  colors	  were	  red,	  blue,	  green	  and	  yellow.	  Thirty-­‐eight	  percent	  of	  the	  flags	  used	  red,	  twenty-­‐two	  percent	  used	  blue,	  nineteen	  percent	  used	  green	  and	  eighteen	  percent	  used	  yellow.	  Forty-­‐seven	  out	  of	  one	  hundred	  and	  thirty-­‐nine	  flags	  had	  a	  dominant	  color.	  Of	  the	  flags	  that	  had	  a	  dominant	  color,	  this	  color	  was	  red	  in	  forty-­‐nine	  percent.76	  	  	   It	  is	  interesting	  to	  consider	  color	  not	  only	  in	  relation	  to	  geography	  but	  also	  to	  anthropology.	  Arnheim	  cites	  research	  conducted	  by	  Brent	  Berlin	  and	  Paul	  Kay,	  which	  signifies	  that	  the	  most	  primitive	  terminology	  for	  color	  differentiates	  only	  between	  lightness	  and	  darkness.	  All	  the	  colors	  are	  then	  categorized	  into	  one	  of	  two	  groups;	  if	  a	  third	  color	  name/group	  is	  added,	  it	  is	  always	  red.	  Oranges,	  yellows,	  pinks,	  purples	  (including	  violet)	  and	  reds	  all	  fall	  into	  the	  category	  of	  “red”.	  The	  other	  colors	  all	  fall	  into	  the	  categories	  that	  describe	  lightness	  or	  darkness.	  Following	  the	  addition	  of	  a	  “red”,	  the	  next	  category	  to	  be	  added	  to	  the	  color	  descriptors	  is	  always	  green	  or	  yellow.	  The	  researchers	  found	  that	  languages	  that	  were	  developed	  enough	  to	  have	  six	  color	  names	  or	  attribute	  words	  used	  the	  following:	  dark,	  bright,	  red,	  green,	  yellow	  and	  blue.	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   Faber	  Birren,	  author	  of	  Color	  Psychology	  and	  Color	  Therapy	  documents	  the	  work	  of	  several	  color	  researchers	  in	  the	  chapter	  entitled	  “Emotional	  Reactions”.	  N.A.	  Wells	  researched	  the	  human	  reaction	  to	  color	  and	  found	  that	  violet	  was	  the	  most	  subduing	  color,	  followed	  by	  purple.	  He	  also	  found	  that	  deep	  orange	  was	  the	  most	  exciting	  color,	  followed	  by	  scarlet	  and	  yellow-­‐orange.	  Yellow-­‐green	  was	  found	  to	  be	  the	  most	  tranquilizing	  color,	  followed	  by	  green.77	  Using	  colored	  lights,	  Gilbert	  Brighouse	  tested	  the	  muscular	  responses	  of	  hundreds	  of	  college	  students.	  He	  found	  that	  reaction	  times	  were	  twelve	  percent	  quicker	  under	  red	  light	  while	  green	  light	  caused	  the	  reaction	  times	  to	  be	  slower.78	  Authority	  on	  psychoneurology	  and	  color	  researcher	  Kurt	  Goldstein	  writes:	  “It	  is	  probably	  not	  a	  false	  statement	  if	  we	  say	  that	  a	  specific	  color	  stimulation	  is	  accompanied	  by	  a	  specific	  response	  pattern	  of	  the	  entire	  organism.”	  The	  idea	  that	  Goldstein	  puts	  forth	  supports	  the	  theory	  that	  humans	  react	  to	  and	  are	  influenced	  by	  color,	  one	  of	  the	  notions	  underlying	  this	  thesis.	  Goldstein	  presents	  additional	  evidence	  that	  color	  causes	  a	  physiological	  response	  in	  humans.	  His	  research	  found	  that	  the	  use	  of	  red	  light	  caused	  outstretched	  arms	  to	  move	  away	  from	  each	  other	  while	  green	  light	  caused	  outstretched	  arms	  to	  move	  towards	  each	  other.79	  Significant	  evidence	  has	  been	  documented	  throughout	  this	  section	  that	  shorter	  wavelength	  colors	  such	  as	  blue	  and	  green	  have	  a	  more	  calming	  affect,	  while	  longer	  wave	  length	  colors	  such	  as	  red	  and	  yellow	  are	  more	  exciting,	  arousing	  and	  possibly	  anxiety	  inducing.	  Because	  the	  positive	  descriptors	  used	  in	  the	  semantic	  differential	  are	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“relaxed”	  and	  “comforting”	  while	  the	  negative	  descriptors	  are	  “harsh”	  and	  “anxious”	  it	  can	  be	  hypothesized	  that	  most	  participants	  will	  rate	  the	  colors	  blue	  and	  green	  more	  positively	  and	  the	  colors	  red	  and	  yellow	  more	  negatively.	  However,	  it	  is	  likely	  that	  participants	  will	  be	  influenced	  by	  a	  variety	  of	  factors	  including:	  the	  social	  and	  cultural	  treatment	  of	  color,	  their	  own	  physiological	  responses	  to	  color,	  their	  previous	  experiences	  with	  color,	  and	  their	  intuitive	  emotional	  response	  to	  color.	  These	  influencing	  factors	  must	  be	  considered	  when	  analyzing	  the	  data.	  
	  
2.4	  Perception	  of	  Shape	  and	  Color	  
	   This	  section	  of	  the	  literature	  review	  seeks	  to	  examine	  the	  relationship	  of	  shape	  and	  color	  and	  how	  the	  two	  interact	  with	  each	  other.	  Arnheim	  argues	  that	  shape	  is	  a	  more	  accurate	  means	  of	  objective	  identification	  than	  color,	  however	  the	  addition	  of	  color	  to	  shape	  greatly	  enhances	  identification.	  Research	  conducted	  with	  children	  in	  an	  attempt	  to	  determine	  which	  visual	  element,	  shape	  or	  color,	  elicits	  the	  stronger	  response	  is	  documented.	  Rorschach’s	  inkblot	  research	  is	  again	  taken	  into	  account	  as	  Rorschach	  correlates	  stronger	  reaction	  to	  shape	  versus	  stronger	  reaction	  to	  color	  with	  personality	  attributes.	  The	  idea	  that	  color	  evokes	  an	  immediate	  emotional	  response,	  while	  shape	  requires	  an	  intellectual	  analysis	  is	  explored.	  Finally,	  a	  case	  is	  made	  that	  neither	  variable	  (shape	  or	  color)	  is	  more	  important	  than	  the	  other,	  but	  they	  are	  intertwined	  in	  the	  domain	  of	  human	  perception	  and	  emotion	  response.	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   According	  to	  Arnheim,	  “By	  itself,	  shape	  is	  a	  better	  means	  of	  identification	  than	  color,	  not	  only	  because	  it	  offers	  many	  more	  kinds	  of	  qualitative	  difference,	  but	  also	  because	  the	  distinctive	  characteristics	  of	  shape	  are	  much	  more	  resistant	  to	  environmental	  variations.”80	  However,	  he	  also	  claims	  that	  even	  the	  most	  basic	  addition	  of	  color	  to	  shape	  significantly	  enhances	  the	  viewer’s	  ability	  to	  distinguish	  amongst	  visual	  stimuli.	  Human	  beings	  are	  able	  to	  easily	  discriminate	  between	  four	  dimensions	  of	  color:	  redness,	  yellowness,	  blueness,	  and	  grayness.	  Beyond	  these	  primary	  dimensions	  color	  becomes	  more	  complex,	  more	  subtly	  nuanced	  and	  more	  difficult	  to	  differentiate.81	  	  While	  color	  as	  a	  visual	  element	  is	  not	  as	  consistent	  as	  shape,	  there	  is	  evidence	  of	  some	  consistency	  of	  color	  amongst	  human	  beings	  and	  animals	  with	  color	  vision.	  An	  experiment	  conducted	  by	  Katz	  and	  Révész	  proved	  that	  chickens	  could	  distinguish	  between	  colors,	  even	  when	  the	  color	  of	  light	  is	  changed.	  	  Chickens	  were	  presented	  with	  both	  white	  grains	  of	  rice	  and	  grains	  of	  rice	  that	  were	  stained	  with	  a	  variety	  of	  colors.	  The	  chickens	  were	  trained	  to	  peck	  only	  the	  white	  grains	  of	  rice	  and	  reject	  the	  colored	  grains.	  The	  researchers	  then	  provided	  the	  chickens	  with	  white	  grains	  of	  rice,	  however	  they	  illuminated	  the	  grains	  with	  an	  intense	  blue	  light.	  Nevertheless,	  the	  chickens	  pecked	  the	  grains	  without	  pause,	  as	  if	  they	  were	  the	  same	  white	  grains	  they	  had	  been	  trained	  to	  peck.	  The	  eyes	  are	  actually	  able	  to	  adjust	  not	  only	  to	  the	  amount	  of	  light	  but	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to	  the	  color	  of	  light,	  therefore	  if	  a	  red	  light	  is	  illuminating	  one’s	  field	  of	  vision,	  the	  eyes	  will	  automatically	  react	  by	  decreasing	  their	  sensitivity	  to	  redness.82	  Researchers	  have	  also	  used	  children	  as	  test	  subjects	  to	  try	  and	  determine	  which	  visual	  characteristic;	  shape	  or	  color	  was	  a	  stronger	  and	  more	  consistent	  marker	  of	  identification.	  Arnheim	  cites	  an	  experiment	  in	  which	  children	  were	  presented	  with	  a	  red	  circle	  and	  a	  blue	  square,	  and	  subsequently	  presented	  with	  a	  red	  square.	  The	  children	  were	  asked	  whether	  the	  red	  square	  was	  more	  like	  the	  blue	  square	  or	  the	  red	  circle,	  and	  their	  responses	  were	  different	  depending	  on	  their	  age.	  The	  youngest	  participants	  up	  to	  three	  years	  of	  age	  tended	  to	  indicate	  that	  the	  red	  square	  was	  most	  like	  the	  blue	  square,	  making	  their	  choice	  on	  the	  basis	  of	  shape.	  The	  next	  age	  group,	  children	  ages	  three	  years	  to	  six	  years	  tended	  to	  indicate	  that	  the	  red	  square	  was	  most	  like	  the	  red	  circle,	  making	  their	  choice	  on	  the	  basis	  of	  color.	  Children	  over	  the	  age	  of	  six	  expressed	  frustration	  at	  the	  uncertainty	  of	  the	  task,	  however	  tended	  to	  indicate	  that	  the	  red	  square	  was	  most	  like	  the	  blue	  square,	  making	  their	  decision	  on	  the	  basis	  of	  shape.	  Heinz	  Werner,	  who	  believed	  that	  the	  various	  stages	  of	  child	  development	  could	  account	  for	  the	  differences	  in	  the	  children’s	  responses,	  offered	  an	  analysis	  of	  the	  results	  of	  this	  study.	  The	  youngest	  children,	  whose	  psychomotor	  skills	  are	  just	  developing,	  base	  their	  judgments	  on	  the	  “graspable”	  qualities	  of	  the	  objects.	  The	  children	  in	  the	  next	  age	  group	  up,	  ages	  three	  to	  six	  are	  beginning	  to	  experience	  the	  world	  predominantly	  through	  its	  visual	  attributes	  and	  find	  color	  to	  have	  more	  visual	  intensity	  than	  shape.	  The	  last	  group	  of	  children,	  those	  over	  six	  years	  of	  age	  are	  beginning	  to	  demonstrate	  the	  effects	  of	  a	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cultural	  training	  in	  which	  identification	  is	  more	  dependent	  on	  shape	  than	  color,	  and	  therefore	  will	  choose	  on	  the	  basis	  of	  shape.83	  Giovanni	  Vicario	  carried	  this	  line	  of	  research	  further	  to	  determine	  that	  the	  type	  of	  shapes	  used	  in	  the	  experiment	  will	  have	  an	  effect	  on	  the	  results.	  Vicario	  found	  that	  when	  the	  square	  in	  the	  experiment	  described	  above	  was	  replaced	  with	  a	  triangle	  the	  children	  made	  more	  judgments	  on	  the	  basis	  of	  shape.	  This	  would	  lead	  one	  to	  assume	  that	  the	  greater	  the	  difference	  between	  the	  shapes	  being	  tested	  the	  more	  likely	  the	  child	  is	  to	  disregard	  the	  difference	  in	  color	  and	  focus	  on	  the	  difference	  in	  shape.84	  Rorschach	  inkblot	  research	  also	  lends	  insight	  into	  how	  and	  why	  people	  react	  to	  color	  and	  shape.	  Arnheim	  described	  Rorschach’s	  discoveries	  as	  follows:	  Rorschach	  found	  that	  a	  cheerful	  mood	  makes	  for	  color	  responses,	  whereas	  depressed	  people	  more	  often	  react	  to	  shape.	  Color	  dominance	  indicated	  an	  openness	  to	  external	  stimuli.	  Such	  people	  are	  said	  to	  be	  sensitive,	  easily	  influenced,	  unstable,	  disorganized,	  given	  to	  emotional	  outbursts.	  A	  preference	  for	  shape	  reactions	  in	  patients	  goes	  with	  an	  introverted	  disposition,	  strong	  control	  over	  impulses,	  a	  pedantic,	  unemotional	  attitude.85	  	  	  Although	  Rorschach	  did	  not	  put	  forth	  any	  theory	  which	  might	  explain	  his	  findings,	  Ernest	  Schachtel	  offered	  up	  the	  idea	  that	  humans	  experience	  color	  they	  way	  they	  experience	  emotion.86	  Schachtel’s	  explanation	  follows	  the	  same	  line	  of	  thinking	  presented	  in	  Sharpe’s	  theory	  of	  the	  human	  response	  to	  color.	  If	  Schachtel	  is	  correct,	  human	  reaction	  to	  color	  is	  instantaneous,	  strong,	  not	  easily	  controlled	  and	  passive	  in	  the	  sense	  that	  it	  seems	  to	  happen	  to	  us.	  Shape,	  on	  the	  other	  hand	  requires	  one	  to	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analyze	  parts	  to	  whole,	  to	  recognize	  skeletal	  structure	  and	  contours,	  an	  endeavor	  that	  is	  active	  and	  involves	  the	  mind.	  When	  humans	  perceive	  a	  shape	  the	  mind	  extends	  out	  to	  the	  shape	  and	  organizes	  it	  within	  the	  intellect.	  However,	  when	  we	  see	  color,	  the	  color	  comes	  forth	  from	  its	  object	  of	  origin	  and	  affects	  our	  senses.87	  	   Essentially	  the	  idea	  presented	  here	  is	  that	  shape	  provokes	  an	  intellectual	  response	  in	  humans,	  while	  color	  provokes	  an	  emotional	  response.	  Arnheim,	  however,	  warns	  against	  applying	  this	  theory	  in	  an	  overly	  rigid	  or	  systematic	  manner,	  stating:	  It	  is	  probably	  true	  that	  receptivity	  and	  immediacy	  of	  experience	  are	  more	  typical	  for	  color	  responses,	  whereas	  active	  control	  characterizes	  the	  perception	  of	  shape.	  But	  a	  picture	  can	  be	  painted	  or	  understood	  only	  by	  actively	  organizing	  the	  totality	  of	  color	  values;	  on	  the	  other	  hand	  we	  passively	  surrender	  in	  the	  contemplation	  of	  expressive	  shape.	  Instead	  of	  speaking	  of	  color	  responses	  and	  shape	  responses,	  we	  may	  more	  appropriately	  distinguish	  between	  a	  receptive	  attitude	  to	  visual	  stimuli,	  which	  is	  encouraged	  by	  color	  but	  applies	  also	  to	  shape,	  and	  a	  more	  active	  attitude,	  which	  is	  prevalent	  in	  the	  perception	  of	  shape	  but	  applies	  also	  to	  color	  composition.	  More	  generally,	  it	  is	  probably	  the	  expressive	  qualities	  (primarily	  of	  color	  but	  also	  of	  shape)	  that	  spontaneously	  affect	  the	  passively	  receiving	  mind,	  whereas	  the	  tectonic	  structure	  of	  pattern	  (characteristic	  of	  shape)	  engages	  that	  actively	  organizing	  mind.88	  	  In	  the	  above	  excerpt,	  Arnheim	  asserts	  that	  in	  order	  to	  fully	  experience	  artwork	  one	  must	  interpret	  both	  shape	  and	  color	  with	  both	  intellect	  and	  emotion.	  In	  the	  light	  of	  Arnheim’s	  statement	  it	  is	  interesting	  to	  consider	  Frutiger’s	  theory	  that	  rounded	  shapes	  are	  experienced	  through	  the	  senses.89	  	   Researchers	  Descourdes	  and	  Katz,	  who	  worked	  with	  the	  Rorschach	  inkblots,	  revealed	  that	  color	  responses	  decreased	  as	  chronological	  age	  increased.	  This	  caused	  them	  to	  conclude	  that	  color	  responses	  were	  “primitive”	  or	  “childish”.	  The	  more	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contemporary	  viewpoint	  in	  regards	  to	  this	  phenomenon	  is	  that,	  as	  they	  experience	  life	  in	  modern	  society,	  people	  become	  conditioned	  to	  ignore	  color	  and	  respond	  to	  form.	  Therefore	  the	  decrease	  in	  color	  response	  can	  more	  likely	  be	  attributed	  to	  social	  conditioning	  as	  opposed	  to	  biology	  or	  the	  natural	  progression	  of	  the	  development	  of	  the	  individual.	  	   Patricia	  Sloane,	  author	  of	  “The	  Ink	  Blot	  Test,	  “Psychodiagnostics”	  and	  Hermann	  Rorschach’s	  Aesthetic	  Views.”	  Succinctly	  summarizes	  the	  shared	  importance	  of	  both	  color	  and	  form	  in	  human	  perception:	  …the	  relation	  between	  form	  and	  color	  appears	  symbiotic	  rather	  than	  antithetical.	  Form	  perception	  cannot	  exist	  without	  simultaneous	  color	  perception;	  color	  perception	  cannot	  exist	  without	  simultaneous	  form	  perception.	  There	  is	  no	  form	  without	  color;	  there	  is	  no	  color	  without	  form.	  To	  ask	  whether	  
form	  or	  color	  is	  more	  important	  may	  be	  an	  irrelevancy	  equivalent	  to	  asking	  whether	  the	  arteries	  or	  the	  veins	  are	  more	  vital	  to	  the	  circulation	  of	  the	  blood.90	  	  Sloane’s	  assertion	  that	  these	  two	  visual	  elements	  are	  “symbiotic	  rather	  than	  antithetical”	  is	  significant	  in	  the	  context	  of	  this	  thesis.	  The	  study	  presented	  here	  requires	  participants	  to	  respond	  to	  color	  and	  shape	  as	  unified	  visual	  stimuli.	  While	  it	  is	  possible	  to	  separate	  the	  color	  and	  shape	  data	  after	  the	  testing	  for	  analysis	  purposes,	  it	  is	  important	  to	  remember	  that	  the	  participants	  were	  reacting	  to	  the	  elements	  in	  their	  combined	  form.	  
2.5	  Perception	  of	  Hospitals	  and	  Hospital	  Environments	  This	  section	  will	  describe	  how	  people	  currently	  perceive	  hospital	  environments	  and	  how	  these	  environments	  have	  been	  perceived	  in	  the	  past.	  The	  various	  emotions,	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both	  positive	  and	  negative	  that	  are	  experienced	  by	  friends,	  family	  members	  and	  patients	  in	  hospital	  and	  healthcare	  environments	  will	  be	  described.	  The	  Planetree	  model,	  a	  holistic	  approach	  that	  promotes	  creating	  a	  more	  home-­‐like	  environment	  in	  hospitals	  and	  healthcare	  facilities	  is	  discussed.	  The	  specific	  potential	  psychological	  effects	  of	  suffering	  a	  trauma	  and	  the	  opinions	  of	  healthcare	  professionals	  and	  patients	  in	  regards	  to	  hospital	  environments	  are	  reviewed.	  The	  aim	  of	  this	  section	  is	  to	  consider	  the	  range	  of	  emotions	  that	  can	  be	  triggered	  by	  experiences	  with	  and	  memories	  of	  experiences	  with	  hospital	  and	  healthcare	  environments.	  It	  is	  important	  to	  understand	  the	  emotions,	  both	  positive	  and	  negative,	  that	  people	  associate	  with	  hospitals	  and	  healthcare	  facilities,	  as	  the	  ultimate	  goal	  of	  this	  research	  is	  to	  help	  designers	  create	  brand	  identities	  that	  evoke	  the	  positive	  emotions.	  
	   The	  physical	  environment	  in	  hospitals	  has	  changed	  significantly	  since	  the	  late	  1800’s.	  In	  the	  nineteenth	  century	  hospitals	  operated	  essentially	  as	  “death	  houses	  for	  the	  poor”.	  They	  were	  institutions	  in	  which	  patients	  were	  provided	  no	  privacy	  and	  forced	  to	  live	  in	  unsanitary,	  dehumanizing	  conditions.	  Moving	  forward	  nearly	  a	  century	  to	  the	  1960’s	  hospitals	  served	  the	  needs	  of	  members	  coming	  from	  various	  social	  classes,	  however	  were	  still	  rather	  unwelcoming	  places.	  Dan	  Kopec,	  author	  of	  
Environmental	  Psychology	  for	  Design	  describes	  them	  as	  “reeking	  of	  disinfectant,	  sterile,	  harsh,	  cold	  and	  impersonal”.	  A	  major	  change	  in	  hospital	  environments	  occurred	  in	  the	  1970’s	  with	  the	  introduction	  of	  the	  Planetree	  model.	  The	  Planetree	  model	  uses	  a	  holistic	  approach	  that	  promotes	  the	  design	  of	  a	  hospital	  environment	  that	  uses	  friendlier	  colors,	  softer	  furnishings	  and	  barrier-­‐free	  spaces	  that	  result	  in	  a	  more	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inviting,	  home-­‐like	  atmosphere.	  The	  Planetree	  model	  seeks	  to	  use	  environmental	  factors	  to	  maintain	  the	  patient’s	  dignity,	  reduce	  stress	  and	  anxiety	  and	  promote	  family	  participation	  in	  care.91	  	  	   Kopec	  advises	  designers	  of	  hospital	  environments	  that	  treat	  acute	  illness	  or	  injury	  to	  consider	  foremost	  in	  their	  designs	  relieving	  the	  anxiety	  that	  creates	  a	  fight–or-­‐flight	  response	  in	  patients.92	  Such	  a	  statement	  implies	  that	  hospitals	  are	  environments	  that	  people	  tend	  to	  experience	  in	  a	  state	  of	  anxiety.	  However,	  there	  are	  ways	  in	  which	  the	  design	  of	  the	  hospital	  environment	  can	  ease	  the	  anxiety	  of	  patients.	  In	  a	  recently	  conducted	  study,	  focus	  group	  participants	  reported	  comprehensible	  wayfinding,	  privacy	  and	  accommodations	  for	  family	  members	  as	  important	  features	  of	  healthcare	  environments.93	  According	  to	  Kopec	  negative	  emotions	  such	  as	  fear,	  anxiety,	  and	  stress	  are	  prevalent	  among	  individuals	  staying	  at	  healthcare	  facilities.	  Many	  patients	  are	  concerned	  that	  they	  will	  lose	  control	  and	  privacy	  and	  feel	  vulnerable	  due	  to	  the	  debilitating	  nature	  of	  their	  conditions.	  Their	  normal	  daily	  routines	  are	  displaced	  and	  they	  no	  longer	  feel	  empowered	  or	  in	  charge	  of	  their	  own	  lives’.94	  While	  Kopec’s	  writing	  is	  directed	  at	  architects	  and	  interior	  designers,	  he	  lends	  insight	  into	  the	  way	  patients	  perceive	  healthcare	  environments.	  Such	  insights	  are	  valuable	  to	  this	  thesis,	  which	  seeks	  to	  discover	  which	  particular	  shape	  and	  color	  combinations	  (if	  any)	  help	  to	  alleviate	  feelings	  of	  stress	  and	  increase	  feelings	  of	  comfort.	  	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  91	  Kopec,	  Environmental	  Psychology,	  211-­‐212.	  92	  Kopec,	  Environmental	  Psychology,	  213.	  93	  Kopec,	  Environmental	  Psychology,	  213.	  94	  Kopec,	  Environmental	  Psychology,	  213.	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   In	  their	  chapter,	  “Psychological	  Aspects	  of	  Trauma”,	  from	  the	  book	  Posttraumatic	  
Stress	  Disorder:	  New	  Research,	  Medha	  Mohta,	  Anup	  Mohta	  and	  A.K.	  Sethi	  discuss	  the	  various	  ways	  in	  which	  patients	  suffering	  trauma	  may	  react	  to	  hospitalization:	  Helplessness,	  humiliation,	  threat	  to	  body	  image	  and	  mental	  symptoms	  are	  some	  problems	  specifically	  concerning	  these	  patients.	  The	  patients	  react	  to	  these	  stressors	  by	  various	  defense	  mechanisms	  like	  conservation	  withdrawal,	  regression,	  anger,	  denial,	  anxiety,	  depression	  or	  grief	  reaction.	  Some	  of	  the	  patients	  develop	  delirium	  or	  more	  severe	  problems	  like	  acute	  stress	  disorder	  or	  post-­‐traumatic	  stress	  disorder.95	  	  While	  many	  patients	  are	  not	  victims	  of	  trauma,	  the	  documented	  emotional	  responses	  of	  those	  who	  are	  represent	  the	  extreme	  negative	  end	  of	  the	  spectrum	  of	  emotion	  associated	  with	  hospital	  and	  healthcare	  experiences.	  Considering	  this	  end	  of	  the	  spectrum	  adds	  insight	  to	  the	  understanding	  of	  the	  emotions	  associated	  with	  hospital	  environments.	  Patients	  who	  have	  suffered	  traumatic	  injury	  or	  illness	  are	  likely	  to	  be	  drawn	  to	  identity	  design	  that	  evokes	  soothing,	  calming	  feelings.	  Anne	  Williams,	  Sky	  Dawson	  and	  Linda	  J.	  Kristjanson	  conducted	  a	  study	  in	  2006	  entitled,	  “Exploring	  the	  relationship	  between	  personal	  control	  and	  the	  hospital	  environment”.	  The	  results	  of	  this	  study	  revealed	  that,	  “…hospitalized	  patients	  were	  found	  to	  experience	  feelings	  of	  reduced	  personal	  control.”96	  Such	  feelings	  are	  likely	  to	  result	  in	  high	  states	  of	  anxiety.	  Five	  hundred	  nurses	  and	  nursing	  directors	  in	  the	  United	  Kingdom	  participating	  in	  a	  telephone	  survey,	  indicated	  that	  they	  believed	  a	  well-­‐designed	  hospital	  environment	  could	  reduce	  patient	  stress	  and	  even	  the	  stress	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  Anup	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  and	  A.K.	  Sethi,	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  Aspects	  of	  Trauma,”	  in	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  Stress	  
Disorder:	  New	  Research,	  ed.	  Guida	  D.	  Kume	  (New	  York:	  Nova	  Science	  Publishers,	  2006),	  81.	  96	  Anne	  Williams,	  Sky	  Dawson	  and	  Linda	  J	  Kristjanson,	  “Exploring	  the	  relationship	  between	  personal	  control	  and	  the	  hospital	  environment,”	  Journal	  of	  Clinical	  Nursing	  17	  (2008):	  1601.	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experienced	  by	  the	  staff.	  Williams,	  Dawson	  and	  Kristjanson	  document	  studies	  with	  similar	  results,	  such	  as	  a	  2004	  study	  by	  Rollins	  which	  reviewed	  four	  hundred	  studies	  conducted	  by	  the	  Centre	  for	  Health	  Design,	  A	  2004	  study	  by	  Sloane	  in	  which	  patients	  resided	  in	  a	  hospital	  designed	  to	  feel	  like	  a	  hotel	  room	  as	  opposed	  the	  typical	  hospital	  room	  and	  a	  2005	  study	  by	  Douglas	  and	  Douglas	  in	  which	  patients	  reported	  that	  “a	  sense	  of	  personal	  control	  was	  an	  important	  feature	  of	  the	  hospital	  environment.”97	  	   Kopec	  stresses	  the	  importance	  of	  the	  use	  in	  of	  nature	  in	  hospital	  and	  healthcare	  settings.	  Based	  on	  nursing	  reports,	  patients	  who	  had	  views	  of	  pleasant	  landscapes	  from	  the	  windows	  of	  their	  hospital	  rooms	  required	  less	  painkillers,	  experienced	  lower	  levels	  of	  stress	  and	  had	  shorter	  post-­‐operative	  stays	  than	  those	  whose	  view	  was	  a	  brick	  wall.	  Access	  to	  natural	  settings	  has	  also	  been	  shown	  to	  mitigate	  the	  stress	  levels	  of	  family	  members	  of	  patients	  as	  well.98	  Another	  study,	  conducted	  by	  Roger	  Ulrich	  revealed	  that	  artwork	  of	  nature	  scenes,	  particularly	  those	  of	  trees	  and	  water	  had	  a	  significant	  positive	  affects	  on	  patients	  in	  acute	  care	  environments,	  reducing	  anxiety,	  intake	  of	  pain	  medication,	  blood	  pressure	  and	  even	  the	  length	  of	  patients’	  hospital	  stays.	  Kopec	  also	  reports	  that	  placing	  plants	  in	  a	  work	  setting	  has	  been	  shown	  to	  increase	  levels	  of	  comfort	  and	  that	  exposure	  to	  nature	  reduces	  feelings	  of	  stress	  and	  anxiety	  while	  improving	  psychological	  functioning	  and	  helping	  a	  person	  identify	  with	  an	  environment.	  He	  explains	  that	  actively	  caring	  for	  plants	  or	  a	  garden	  can	  be	  beneficial	  to	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  Williams,	  Dawson	  and	  Kristjanson,	  “Exploring	  the	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  1603.	  98	  Kopec,	  Environmental	  Psychology,	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  Sally	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  For	  Interior	  Architecture	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patients	  as	  it	  helps	  them	  regain	  a	  sense	  of	  purpose	  and	  control	  in	  their	  lives.99	  Based	  on	  this	  information,	  it	  could	  be	  hypothesized	  that	  people	  will	  find	  the	  color	  green	  when	  applied	  to	  round	  shapes	  (as	  rounded	  shapes	  are	  closer	  to	  the	  shapes	  created	  by	  nature	  than	  angular	  shapes)	  more	  calming,	  comforting	  and	  soothing	  than	  other	  shape	  and	  color	  combinations.	  	   Kopec	  also	  mentions	  place	  attachment,	  stating	  that	  is	  a	  significant	  factor	  in	  patient	  comfort,	  especially	  in	  long-­‐term	  care	  situations.	  Through	  design,	  aesthetics,	  safety	  and	  security,	  it	  is	  possible	  to	  increase	  the	  level	  of	  attachment	  of	  both	  staff	  and	  patients	  to	  a	  healthcare	  or	  hospital	  environment.100	  The	  premise	  of	  this	  thesis	  asserts	  that	  the	  logo	  and	  identity	  design	  of	  the	  hospital	  or	  healthcare	  facility	  can	  also	  help	  to	  increase	  sense	  of	  place	  attachment	  and	  perhaps	  be	  instrumental	  in	  the	  selection	  of	  a	  healthcare	  facility	  as	  well.	  	   Based	  on	  the	  literature	  and	  existing	  knowledge	  it	  is	  clear	  that	  hospital	  and	  health	  care	  environments	  can	  cause	  stress,	  fear	  and	  anxiety.	  Patients	  can	  feel	  vulnerable	  or	  helpless,	  perhaps	  even	  humiliated.	  They	  may	  become	  angry	  or	  depressed,	  and	  friends	  and	  family	  members	  may	  also	  experience	  similar	  emotions	  depending	  on	  the	  situation	  and	  their	  relationship	  with	  the	  patient.	  Hospital	  patients	  want	  these	  negative	  emotions	  relieved,	  they	  want	  to	  maintain	  a	  sense	  of	  dignity	  and	  personal	  control	  over	  their	  environment.	  Patients	  and	  family	  members	  want	  to	  feel	  comforted,	  safe,	  secure	  and	  relaxed.	  The	  literature	  used	  in	  this	  section	  is	  helpful	  in	  understanding	  what	  positive	  and	  negative	  emotions	  can	  be	  associated	  with	  hospitals	  and	  healthcare	  environments.	  This	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information	  lays	  the	  foundation	  for	  understanding	  which	  emotions	  the	  logo	  designer	  wants	  to	  evoke	  and	  which	  emotions	  the	  logo	  designer	  wants	  to	  avoid	  when	  creating	  a	  hospital	  identity.	  	  
2.6	  	  Gender	  and	  Cultural	  Differences	  in	  Shape	  and	  Color	  Perception	  and	  
Preferences	  
	  
	   This	  section	  of	  the	  literature	  review	  will	  explore	  the	  documented	  differences	  in	  shape	  and	  color	  perception,	  response	  and	  preference	  based	  on	  gender	  and	  culture.	  Several	  studies	  on	  gender	  difference	  in	  color	  preference	  and	  one	  study	  examining	  gender	  differences	  in	  color	  and	  shape	  preference	  in	  infants	  will	  be	  discussed.	  In	  terms	  of	  cultural	  differences	  in	  shape	  or	  contour	  perception,	  studies	  that	  test	  different	  cultural	  groups	  in	  both	  urban	  and	  rural	  or	  open	  environments	  are	  considered.	  The	  thesis	  work	  of	  Rukimini	  Ravikumar,	  which	  studies	  the	  differences	  between	  Indians	  and	  Americans	  in	  aesthetic	  preference	  of	  logos	  is	  presented.	  Finally,	  the	  work	  of	  Lindauer,	  Knapp	  and	  McClelland	  that	  examines	  color	  preference	  as	  it	  relates	  to	  geography	  and	  culture	  is	  reviewed.	  
Gender	  
	   There	  is	  very	  little	  accessible,	  existing	  information	  documenting	  gender	  differences	  in	  shape	  preference.	  One	  study	  conducted	  by	  Vasanti	  Jadva,	  Melissa	  Hines	  and	  Susan	  Golombok	  examined	  the	  color	  and	  shape	  preferences	  of	  babies	  at	  twelve,	  eighteen	  and	  twenty-­‐four	  months	  of	  age	  through	  toys.	  The	  researchers	  used	  a	  preferential	  looking	  task	  in	  which	  the	  children	  were	  presented	  with	  various	  toys.	  The	  study	  found	  no	  significant	  differences	  in	  the	  infants’	  preferences	  for	  color	  or	  shape,	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however	  both	  girls	  and	  boys	  exhibited	  a	  preference	  for	  red-­‐spectrum	  hues	  over	  blue	  and	  curved	  or	  rounded	  shapes	  over	  straight-­‐edged	  and	  angular	  shapes.101	  	  This	  particular	  study	  shows	  that	  in	  the	  case	  of	  infants	  there	  is	  no	  difference	  between	  genders	  in	  shape	  and	  color	  perception.	  While	  there	  is	  little	  information	  on	  gender	  differences	  in	  shape	  preference	  in	  adults,	  there	  is	  a	  significant	  amount	  of	  information	  on	  gender	  differences	  in	  color	  preference,	  and	  it	  supports	  a	  difference	  in	  color	  preference	  between	  genders.	  	   A	  study	  entitled	  “Color	  preferences	  according	  to	  gender	  and	  sexual	  orientation”	  conducted	  by	  Lee	  Ellis	  and	  Christopher	  Fieck	  tested	  a	  large	  sample	  of	  North	  American	  college	  students.	  The	  study	  revealed	  that	  males	  had	  a	  greater	  preference	  for	  shades	  of	  blue,	  while	  the	  preference	  of	  the	  female	  participants	  were	  divided	  in	  fairly	  equal	  amounts	  between	  green	  and	  blue.102	  The	  results	  of	  this	  study	  are	  interesting	  in	  comparison	  to	  the	  results	  of	  the	  study	  in	  which	  the	  color	  preferences	  of	  babies	  were	  tested.	  The	  infants	  exhibited	  no	  gender	  differences,	  and	  all	  preferred	  reddish	  colors,	  while	  the	  college	  age	  adults	  exhibited	  some	  gender	  differences	  with	  males	  preferring	  various	  values	  of	  blue	  and	  females	  dividing	  their	  preference	  equally	  between	  blue	  and	  green.	  The	  infants	  unanimously	  preferred	  tones	  of	  red,	  a	  warm,	  long	  wavelength	  color,	  while	  the	  adults	  preferred	  blues	  and	  greens	  which	  are	  cool,	  short	  wavelength	  colors.	  Perhaps	  this	  difference	  in	  preference	  by	  age	  can	  be	  attributed	  to	  human	  development	  or	  cultural	  conditioning.	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   Another	  study	  conducted	  by	  Heather	  Arthur,	  Gail	  Johnson	  and	  Adena	  Young	  analyzed	  gender	  differences	  in	  the	  written	  description	  of	  color.	  The	  study	  found	  that	  women	  used	  more	  words	  than	  men	  when	  describing	  color.	  Additional	  studies	  have	  revealed	  that	  women	  are	  more	  likely	  to	  use	  emotional	  terms	  to	  express	  themselves,	  while	  men	  employ	  perceptual	  and	  cognitive	  terminology.103	  J.P.	  Guilford	  studied	  gender	  as	  it	  relates	  to	  the	  affective	  value	  of	  color	  and	  noted	  the	  following	  results:	  “The	  greatest	  sex	  differences	  occur	  in	  reaction	  to	  the	  hues	  of	  red-­‐purple,	  purple	  and	  yellow-­‐red.	  Greatest	  similarity	  between	  the	  sexes	  occurs	  in	  the	  region	  from	  yellow	  to	  blue.”	  This	  study	  also	  produced	  another	  interesting	  finding,	  that	  “women	  are	  more	  sensitive	  to	  variations	  in	  hue	  than	  men.104	  Sharpe	  states	  that	  women	  show	  a	  small	  preference	  to	  red	  over	  blue,	  and	  a	  preference	  to	  yellow	  over	  orange.	  Men,	  on	  the	  other	  hand,	  reverse	  the	  order	  of	  the	  two	  colors	  and	  prefer	  blue	  to	  red	  and	  orange	  over	  yellow.105	  This	  information	  is	  in	  contrast	  to	  the	  Ellis	  and	  Fieck	  study	  that	  documented	  a	  female	  preference	  that	  was	  equally	  divided	  between	  green	  and	  blue.	  	  Sharpe	  cites	  a	  study	  conducted	  by	  Lawler	  and	  Lawler	  that	  tested	  the	  nature	  of	  color-­‐mood	  associations.	  In	  the	  study,	  a	  group	  of	  a	  pre-­‐school	  age	  children	  comprised	  equally	  of	  males	  and	  females,	  was	  split	  into	  two	  groups.	  A	  happy	  story	  was	  told	  to	  the	  first	  group	  and	  a	  sad	  story	  to	  the	  second.	  After	  hearing	  the	  story	  the	  children	  were	  given	  a	  coloring	  page	  with	  an	  outline	  of	  a	  girl	  and	  asked	  to	  pick	  between	  a	  yellow	  or	  brown	  crayon	  so	  that	  they	  could	  color-­‐in	  the	  dress	  of	  the	  girl.	  The	  majority	  of	  the	  group	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who	  heard	  the	  happy	  story	  chose	  the	  yellow	  crayon,	  while	  the	  majority	  of	  the	  group	  that	  heard	  the	  sad	  story	  chose	  the	  brown	  crayon.	  There	  were,	  however,	  no	  significant	  differences	  noted	  between	  the	  genders.106	  This	  study	  along	  with	  the	  Jadva	  et	  al.	  study	  suggests	  that	  color	  response	  may	  be	  biological	  as	  majority	  or	  all	  of	  the	  participants	  in	  the	  studies	  exhibited	  similar	  responses	  to	  color.	  However,	  as	  adults,	  gender	  differences	  in	  color	  preference	  are	  exhibited	  and	  red	  is	  no	  longer	  the	  color	  most	  preferred.	  This	  leads	  to	  the	  conclusion	  that	  both	  cultural	  conditioning	  and	  biology	  play	  a	  role	  in	  human	  color	  preference	  and	  response.	  
Culture	  
	   	  One	  cultural	  difference	  that	  may	  effect	  shape	  perception	  is	  the	  difference	  between	  industrialized	  environments	  and	  open	  or	  rural	  areas.	  Numerous	  studies	  have	  been	  conducted	  to	  test	  whether	  people	  living	  in	  urban	  environments	  perceive	  straight	  edges	  and	  angles	  differently	  than	  those	  not	  living	  in	  urban	  environments.	  Two	  of	  these	  studies	  centered	  around	  the	  “carpentered	  world”	  hypothesis.	  This	  hypothesis	  asserts	  that	  because	  we	  are	  constantly	  confronted	  with	  vertical	  and	  horizontal	  contours	  in	  our	  modern	  cities	  and	  towns,	  we	  perceive	  these	  lines	  with	  greater	  visual	  acuity	  than	  lines	  that	  are	  oriented	  obliquely.	  In	  1973,	  researchers	  Annis	  and	  Frost	  conducted	  a	  study	  that	  examined	  the	  oblique	  effect	  in	  non-­‐urban	  Native	  American	  Cree	  and	  in	  urban	  Euro-­‐Canadians.	  The	  results	  showed	  a	  greater	  oblique	  effect	  in	  the	  urban	  Euro-­‐Canadians	  than	  in	  the	  non-­‐urban	  Native	  American	  Cree.	  In	  1976,	  Timney	  and	  Muir	  conducted	  a	  similar	  study,	  however	  this	  time	  the	  participant	  groups	  were	  comprised	  of	  either	  urban	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Chinese	  or	  urban	  Caucasians.	  This	  study	  revealed	  a	  larger	  oblique	  effect	  in	  the	  Caucasian	  subjects,	  leading	  Timney	  and	  Muir	  to	  conclude	  that	  “variations	  in	  the	  magnitude	  of	  the	  oblique	  effect	  may	  reflect	  genetic	  factors	  rather	  than	  environmental	  effects.107	  	   In	  her	  Master	  of	  Fine	  Art	  thesis,	  entitled	  “Graphic	  Design	  for	  an	  urban	  Indian	  audience:	  A	  study	  of	  meaning	  and	  from	  in	  symbols”,	  Rukimini	  Ravikumar	  studied	  the	  aesthetic	  preferences	  of	  an	  Indian	  audience	  group	  in	  comparison	  to	  an	  American	  audience	  group.	  She	  tested	  the	  following	  design	  elements	  in	  logos:	  organic	  vs.	  geometric,	  repetition	  of	  line	  vs.	  shape,	  and	  complexity	  vs.	  simplicity.	  The	  results	  of	  the	  organic	  vs.	  geometric	  test	  showed	  that	  sixty	  percent	  of	  Indians	  preferred	  organic	  logos,	  twenty	  percent	  preferred	  geometric,	  and	  twenty	  percent	  were	  undecided.	  Eighty-­‐eight	  percent	  of	  Americans	  tested	  preferred	  organic	  logos	  and	  twelve	  percent	  preferred	  geometric	  logos.	  The	  results	  of	  the	  repetition	  of	  line	  vs.	  shape	  test	  showed	  that	  forty-­‐four	  percent	  of	  Indian	  participants	  preferred	  logos	  that	  used	  repeating	  lines,	  twenty-­‐eight	  percent	  preferred	  the	  logos	  in	  the	  shape	  category,	  and	  twenty-­‐eight	  percent	  were	  undecided.	  Forty-­‐eight	  percent	  of	  Americans	  preferred	  the	  logos	  with	  repetition	  of	  line,	  forty	  percent	  preferred	  the	  logos	  in	  the	  shape	  category	  and	  twelve	  percent	  were	  undecided.	  The	  results	  of	  the	  simplicity	  vs.	  complexity	  test	  showed	  that	  forty-­‐eight	  percent	  of	  Indian	  participants	  preferred	  the	  complex	  logos,	  thirty-­‐six	  percent	  preferred	  the	  simple	  logos	  and	  sixteen	  percent	  were	  undecided.	  Twenty	  percent	  of	  Americans	  preferred	  the	  complex	  logos,	  sixty	  percent	  preferred	  the	  simple	  logos,	  and	  twenty	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  George	  Mather,	  Foundations	  of	  Perception	  (Hove	  and	  New	  York:	  Psychology	  Press,	  2006),	  352-­‐353.	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percent	  were	  undecided.108	  	  What	  this	  tells	  us	  is	  that	  there	  are	  certainly	  differences	  in	  aesthetic	  preference	  based	  on	  culture,	  and	  that	  designers	  must	  consider	  culture	  when	  making	  design	  decisions.	  While	  the	  research	  study	  done	  for	  this	  thesis	  did	  not	  focus	  on	  recruiting	  participants	  from	  different	  cultures	  (the	  sample	  size	  had	  some	  racial	  diversity,	  but	  the	  majority	  of	  the	  participants,	  including	  those	  outside	  the	  Caucasian	  race	  were	  culturally/ethnically	  American)	  this	  is	  an	  important	  area	  for	  future	  study.	  It	  is	  possible	  to	  make	  some	  comparisons	  between	  the	  racial	  groups	  represented	  in	  the	  population	  of	  the	  study	  as	  trends	  may	  be	  revealed	  at	  the	  cultural	  sub-­‐group	  level	  as	  well	  (i.e.:	  African	  American,	  Asian	  American,	  Caucasian	  American).	  
	   Martin	  Lindauer’s	  research	  on	  the	  colors	  of	  the	  flags	  of	  the	  world	  found	  evidence	  of	  color	  preferences	  correlation	  to	  the	  social-­‐psychological	  context	  of	  traditions	  and	  aspirations	  within	  cultures.	  He	  analyzed	  the	  flags	  of	  one	  hundred	  and	  thirty-­‐nine	  nations	  and	  grouped	  the	  those	  nations	  into	  six	  geographic	  areas:	  Africa,	  Asia,	  Europe,	  Latin	  America,	  The	  Middle	  East	  and	  Other	  (which	  included	  the	  USA).	  In	  examining	  these	  groups	  it	  was	  revealed	  that	  a	  disproportionate	  use	  of	  the	  color	  green	  was	  found	  in	  African	  flags.109	  	  	  Color	  researcher	  Knapp	  discovered	  a	  relationship	  between	  color	  preference	  and	  achievement.	  He	  found	  a	  preference	  for	  subdued	  blues	  and	  greens	  correlated	  with	  a	  high	  score	  in	  the	  standard	  psychological	  measure	  of	  achievement.	  On	  the	  other	  hand,	  a	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  Rukimini	  Ravikumar,	  “Graphic	  Design	  for	  an	  urban	  Indian	  audience:	  A	  study	  of	  meaning	  and	  form	  in	  symbols”	  (MFA	  Thesis,	  Iowa	  State	  University,	  2003)	  47-­‐56.	  109	  Sharpe,	  The	  Psychology	  of	  Color	  and	  Design,	  33-­‐34.	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preference	  for	  reds	  and	  yellows	  correlated	  with	  a	  low	  score	  for	  achievement.110	  He	  explored	  these	  findings	  from	  a	  historical	  perspective,	  writing:	  The	  Puritans,	  imbued	  with	  very	  strong	  achievement	  motivation,	  eschewed	  all	  but	  the	  somberest	  of	  dress	  and	  ornament,	  imposing	  fines	  for	  the	  wearing	  of	  bright	  colors,	  destroyed	  the	  stained	  glass	  windows	  in	  churches	  and	  cultivated	  unconditional	  austerity	  in	  dress	  and	  décor.	  They	  stand	  in	  dramatic	  contrast	  to	  the	  Cavaliers	  with	  their	  feudal	  and	  chivalric	  traditions	  of	  ascribed	  status,	  colorful	  dress,	  and	  fondness	  for	  indulgent	  living.111	  	  Based	  on	  Knapp’s	  data,	  McClelland	  predicted	  that	  the	  colors	  of	  flags	  of	  the	  United	  States	  would	  relate	  would	  relate	  to	  the	  philosophical	  orientation	  and	  achievement	  motive	  present	  in	  the	  geographical	  area	  during	  the	  time	  when	  they	  were	  designed.	  He	  asserted	  that	  the	  Puritanical	  mindset	  prevalent	  in	  the	  North	  and	  the	  Cavalier	  mindset	  prevalent	  in	  the	  South	  would	  dictate	  the	  colors	  of	  the	  flags.	  He	  found	  that	  out	  of	  twenty-­‐one	  northern	  flags,	  ninety-­‐one	  percent	  used	  hues	  of	  blue	  and	  green	  while	  sixty	  percent	  of	  the	  southern	  flags	  used	  hues	  of	  red	  and	  yellow112.	  He	  made	  the	  following	  statement	  in	  regards	  to	  his	  findings:	  It	  tends	  to	  confirm	  the	  belief	  that	  high	  n	  achievement	  is	  associated	  with	  preference	  for	  blues	  and	  greens	  over	  reds	  and	  yellows	  because	  of	  various	  kinds	  of	  indirect	  evidence	  that	  n	  achievement	  has	  been	  higher	  in	  the	  North	  than	  in	  the	  South	  –	  the	  greater	  economic	  development	  in	  the	  North,	  its	  closer	  association	  with	  the	  kind	  of	  radical	  Protestantism	  that	  was	  associated	  with	  high	  n	  achievement…113	  
	  The	  work	  of	  Lindauer,	  Knapp	  and	  McClelland	  provide	  evidence	  that	  geographical	  location,	  philosophical	  orientation,	  and	  culture	  have	  an	  effect	  on	  color	  preference.	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  110	  Sharpe,	  The	  Psychology	  of	  Color	  and	  Design,	  34.	  111	  Sharpe,	  The	  Psychology	  of	  Color	  and	  Design,	  34.	  112	  Sharpe,	  The	  Psychology	  of	  Color	  and	  Design,	  35.	  113	  Sharpe,	  The	  Psychology	  of	  Color	  and	  Design,	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   While	  the	  main	  focus	  of	  this	  thesis	  is	  not	  on	  the	  differences	  in	  emotional	  response	  to	  shape	  and	  color	  that	  may	  be	  attributed	  to	  culture	  or	  gender,	  it	  is	  important	  to	  recognize	  that	  these	  factors	  most	  likely	  influence	  participants’	  choices.	  Further	  research	  that	  intends	  to	  determine	  whether	  gender	  and	  culture	  affect	  the	  perception	  of	  and	  reaction	  to	  shape	  and	  color	  is	  needed.	  Based	  on	  the	  information	  compiled	  in	  this	  section	  of	  the	  literature	  review,	  there	  is	  not	  a	  definitive	  consensus	  as	  to	  how	  gender	  or	  culture	  influence	  the	  human	  emotional	  response	  to	  shape	  and	  color.	  Whether	  reaction	  to	  color	  and	  shape	  as	  visual	  stimuli	  is	  innately	  woven	  into	  the	  human	  biological	  make	  up	  or	  learned	  by	  cultural	  conditioning	  or	  a	  combination	  of	  both	  has	  yet	  to	  be	  determined.	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III.	  METHODOLOGY	  
	  	   This	  section	  will	  briefly	  describe	  the	  processes	  used	  to	  test	  the	  research	  questions	  outlined	  in	  the	  introduction	  of	  this	  thesis.	  A	  detailed	  description	  of	  each	  phase	  of	  the	  methodology	  along	  with	  related	  figures	  can	  be	  found	  in	  the	  “Implementation”	  section.	  It	  is	  important	  to	  note	  that	  the	  methodology	  used	  in	  this	  study	  was	  developed	  and	  adapted	  based	  on	  previous	  methodology	  designed	  by	  Sunghyun	  R.	  Kang,	  Debra	  Satterfied,	  Paul	  Bruski,	  Fred	  Malvin,	  Brytton	  Bjorngaard	  and	  Nora	  Ladjahasan	  at	  Iowa	  State	  University.	  This	  methodology	  is	  presented	  in	  two	  papers,	  “Medical	  Decision	  Aides:	  An	  Evaluation	  Methodology	  for	  Information	  Design”	  and	  “Measuring	  Experience	  in	  Information	  Design:	  Emotional	  Responses	  to	  Medical	  Decision	  Aids	  based	  on	  Demographic	  Groups”.	  The	  paper	  entitled	  “Medical	  Decision	  Aides:	  An	  Evaluation	  Methodology	  for	  Information	  Design”	  was	  presented	  at	  the	  International	  Association	  of	  Society	  of	  Design	  Research	  conference	  in	  Seoul,	  Korea	  in	  2009	  and	  is	  published	  in	  the	  conference	  proceedings.	  The	  paper	  entitled	  “Measuring	  Experience	  in	  Information	  Design:	  Emotional	  Responses	  to	  Medical	  Decision	  Aids	  based	  on	  Demographic	  Groups”	  was	  presented	  at	  the	  International	  Design	  and	  Emotion	  Conference	  in	  Chicago	  in	  2010	  and	  is	  published	  in	  the	  conference	  proceedings.	  The	  initial	  procedure	  conducted	  for	  the	  research	  project	  was	  an	  analysis	  of	  hospital	  logos	  belonging	  to	  hospitals	  from	  the	  online	  article,	  “US	  News	  Best	  Hospitals	  2010-­‐2011,”	  accessed	  from:	  http://health.usnews.com/best-­‐hospitals/rankings.	  One	  hundred	  hospitals	  were	  selected	  from	  the	  list	  and	  the	  logos	  were	  collected	  from	  the	  hospital	  websites	  and	  compiled	  into	  a	  document.	  The	  logos	  were	  organized	  by	  color	  
	   61	  
based	  on	  the	  most	  dominant	  color	  in	  the	  logo.	  The	  following	  color	  categories	  were	  created:	  blue,	  red,	  green,	  purple,	  black,	  brown,	  yellow	  and	  blue,	  yellow	  and	  black,	  and	  multi-­‐colored.	  The	  logos	  were	  also	  categorized	  by	  the	  following	  shape	  variables:	  shield,	  cross,	  circle,	  sun,	  seal,	  typography	  (logo	  used	  a	  typographic	  element	  in	  the	  symbol),	  botanical,	  flame,	  figurative,	  architectural,	  square/rectangle,	  linear.	  	  After	  the	  initial	  “Analysis	  of	  One	  Hundred	  Top	  Hospital	  Logos”	  the	  testing	  technique	  of	  the	  semantic	  differential	  was	  selected	  based	  on	  its	  proven	  effectiveness.	  Developing	  the	  semantic	  differential	  requires	  pairs	  of	  bi-­‐polar	  adjectives.	  Therefore,	  focus	  group	  sessions	  were	  designed	  and	  conducted	  with	  participants	  from	  the	  target	  audience.	  During	  the	  focus	  groups,	  participants	  were	  shown	  hospital	  logos	  from	  the	  “Analysis	  of	  One	  Hundred	  Top	  Hospital	  Logos”	  and	  asked	  questions	  about	  their	  emotional	  associations	  with	  hospital	  and	  healthcare	  experiences.	  In	  addition	  to	  the	  focus	  groups,	  a	  word	  coding	  process	  was	  carried	  out	  using	  the	  chapter	  entitled	  “Healthcare	  Environments”	  from	  Environmental	  Psychology	  for	  Design	  by	  Dan	  Kopec.	  The	  findings	  from	  the	  focus	  group	  sessions	  and	  the	  word	  coding	  process	  were	  used	  to	  select	  two	  pairs	  of	  bi-­‐polar	  adjectives:	  “harsh/	  comforting”	  and	  “anxious/	  relaxed”	  for	  use	  in	  the	  semantic	  differential.	  	   The	  final	  step	  in	  designing	  the	  study	  was	  the	  development	  of	  the	  semantic	  differential	  survey	  test.	  The	  shape	  and	  color	  variables	  were	  selected	  based	  on	  the	  information	  presented	  in	  the	  literature	  review	  and	  the	  findings	  of	  the	  “Analysis	  of	  One	  Hundred	  Top	  Hospital	  Logos”.	  The	  survey	  consisted	  of	  ten	  individual	  tests.	  The	  following	  shape/design	  variables	  were	  tested:	  curvilinear	  vs.	  rectilinear,	  line	  vs.	  mass,	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simple	  vs.	  complex,	  symmetrical	  vs.	  asymmetrical,	  and	  vertical	  vs.	  horizontal	  vs.	  diagonal.	  Each	  test	  used	  four	  color	  variables:	  red,	  blue,	  green	  and	  yellow,	  except	  for	  vertical	  vs.	  horizontal	  vs.	  diagonal	  which	  used	  only	  two	  color	  variables:	  red	  and	  blue.	  The	  bi-­‐polar	  adjectives	  were	  placed	  at	  opposite	  ends	  of	  a	  table	  and	  participants	  were	  handed	  a	  set	  of	  variables	  in	  card	  form.	  The	  participants	  were	  asked	  to	  spread	  out	  the	  cards,	  look	  at	  the	  variables	  and	  then	  create	  an	  order	  for	  the	  variables	  between	  the	  two	  words.	  The	  variable	  the	  participant	  thought	  most	  closely	  related	  to	  each	  word	  would	  be	  placed	  next	  to	  that	  word	  and	  the	  additional	  variables	  were	  placed	  linearly	  between	  the	  two	  words	  based	  on	  how	  closely	  the	  participant	  felt	  the	  variable	  related	  to	  each	  word.	  This	  procedure	  was	  repeated	  using	  the	  five	  variable	  sets	  with	  one	  set	  of	  bi-­‐polar	  adjectives,	  and	  again	  using	  the	  same	  five	  variable	  sets	  and	  the	  second	  pair	  of	  bi-­‐polar	  adjectives.	  After	  the	  participant	  ordered	  the	  variables	  for	  each	  test,	  the	  principal	  investigator	  recorded	  the	  data	  using	  Survey	  Monkey,	  an	  online	  data	  collection	  tool	  and	  the	  data	  was	  analyzed	  using	  SPSS	  and	  Microsoft	  Excel.	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IV.	  IMPLEMENTATION	  
	  This	  section	  will	  discuss	  in	  detail	  the	  implementation	  of	  the	  processes	  described	  in	  the	  “Methodology”	  section.	  Procedures	  used	  to	  analyze	  data	  and	  test	  results	  are	  described	  in	  the	  “Data	  Analysis	  and	  Results”	  section.	  
4.1	  Collection	  and	  Analysis	  of	  One	  Hundred	  Top	  Hospital	  Logos	  
	   The	  initial	  procedure	  conducted	  for	  the	  research	  project	  was	  an	  analysis	  of	  hospital	  logos	  belonging	  to	  hospitals	  from	  the	  online	  article,	  “US	  News	  Best	  Hospitals	  2010-­‐2011,”	  accessed	  from:	  http://health.usnews.com/best-­‐hospitals/rankings.	  One	  hundred	  hospitals	  were	  selected	  from	  the	  list	  and	  the	  logos	  were	  collected	  from	  the	  hospital	  websites	  and	  compiled	  into	  a	  document.	  The	  following	  figures	  display	  the	  hospital	  logos	  in	  their	  color	  groupings:	  	  	  	  	   	  	  	  	  	  	  	  	  	  
Fig.	  7.	  Analysis	  of	  One	  Hundred	  Top	  Hospital	  Logos,	  Blue,	  logos	  1-­‐11.	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Fig.	  8.	  Analysis	  of	  One	  Hundred	  Top	  Hospital	  Logos,	  Blue,	  logos	  12-­‐21.	  	  	  	  	  	  	  	  	  	  	  	  	  
Fig.	  9.	  Analysis	  of	  One	  Hundred	  Top	  Hospital	  Logos,	  Blue,	  logos	  23-­‐33.	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Fig.	  10.	  Analysis	  of	  One	  Hundred	  Top	  Hospital	  Logos,	  Blue,	  logos	  34-­‐40.	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Fig.	  11.	  Analysis	  of	  One	  Hundred	  Top	  Hospital	  Logos,	  Yellow/Blue,	  logos	  41-­‐53.	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  Fig.	  12.	  Analysis	  of	  One	  Hundred	  Top	  Hospital	  Logos,	  Red,	  logos	  54-­‐66.	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  Fig.	  13.	  	  Analysis	  of	  One	  Hundred	  Top	  Hospital	  Logos,	  Green,	  logos	  67-­‐74.	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Fig.	  14.	  Analysis	  of	  One	  Hundred	  Top	  Hospital	  Logos,	  Multi-­‐Colored,	  logos	  75-­‐79.	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Fig.	  15.	  Analysis	  of	  One	  Hundred	  Top	  Hospital	  Logos,	  Purple,	  logos	  80-­‐90.	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Fig.	  16.	  Analysis	  of	  One	  Hundred	  Top	  Hospital	  Logos,	  Yellow(Gold)/Black,	  logos	  91-­‐96.	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Fig.	  17.	  Analysis	  of	  One	  Hundred	  Top	  Hospital	  Logos,	  Black,	  logos	  97-­‐99.	  	  	  	  	  	  
	  
Fig.	  18.	  Analysis	  of	  One	  Hundred	  Top	  Hospital	  Logos,	  Brown,	  logo	  100.	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The	  logos	  were	  organized	  by	  color	  based	  on	  the	  most	  dominant	  color	  in	  the	  logo.	  The	  following	  single	  color	  categories	  were	  created:	  blue,	  red,	  green,	  purple,	  black	  and	  brown.	  The	  color	  yellow	  was	  not	  found	  in	  any	  logos	  as	  a	  singular	  color,	  however,	  it	  occurred	  frequently	  as	  a	  pairing	  with	  blue	  or	  black,	  therefore	  the	  categories	  of	  	  “yellow/blue”	  and	  “yellow(gold)/black”	  were	  formed.	  A	  label	  of	  “multi-­‐colored”	  was	  created	  for	  logos	  with	  three	  or	  more	  colors	  in	  use.	  One	  logo,	  the	  Cleveland	  Clinic	  Logo	  (#8	  in	  figure	  )	  used	  an	  equal	  amount	  of	  blue	  and	  green	  and	  was	  therefore	  counted	  as	  one-­‐half	  in	  both	  the	  blue	  and	  green	  groups,	  allowing	  the	  total	  number	  of	  logos	  to	  remain	  n=100.	  The	  logos	  were	  also	  categorized	  by	  the	  following	  shape	  variables:	  shield,	  cross,	  circle,	  sun,	  seal,	  typography	  (logo	  used	  a	  typographic	  element	  in	  the	  symbol),	  botanical,	  flame,	  figurative,	  architectural,	  square/rectangle,	  linear.	  In	  the	  analysis	  of	  shape	  variables,	  if	  the	  logo	  contained	  the	  shape	  variable,	  it	  was	  placed	  in	  the	  category.	  Therefore,	  some	  of	  the	  logos	  were	  placed	  in	  two	  or	  more	  categories.	  	  The	  analysis	  of	  these	  logos	  informed	  this	  thesis	  in	  several	  ways.	  First,	  it	  was	  referred	  to	  when	  determining	  the	  shape	  and	  color	  variables	  that	  would	  be	  used	  in	  the	  survey	  test.	  Second,	  it	  offered	  general	  insight	  into	  current	  trends	  in	  hospital	  and	  healthcare	  design	  that	  are	  discussed	  in	  the	  “Data	  Analysis	  and	  Results”	  section	  of	  this	  thesis.	  Third,	  it	  demonstrated	  the	  variety	  of	  approaches	  that	  are	  currently	  used	  in	  the	  branding	  and	  identity	  development	  for	  hospitals.	  The	  full	  results	  of	  the	  “Analysis	  of	  One	  Hundred	  Top	  Hospital	  Logos”	  can	  be	  found	  in	  the	  “Data	  Analysis	  and	  Results”	  section	  of	  this	  thesis.	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4.2	  Semantic	  Differential	  Survey	  Test:	  Development	  and	  Implementation	  
	  
4.2.1	  Selection	  of	  a	  Research	  Technique	  
	   The	  technique	  that	  was	  chosen	  to	  test	  the	  primary	  research	  question	  was	  a	  variation	  on	  the	  psychologist	  C.	  E.	  Osgood’s	  semantic	  differential.	  Originally	  developed	  as	  a	  method	  by	  which	  to	  measure	  the	  difference	  between	  a	  patient’s	  concepts	  of	  the	  “self”	  and	  the	  “ideal	  self”114,	  Osgood	  describes	  the	  technique	  as	  follows:	  	  the	  process	  of	  description	  or	  judgment	  can	  be	  conceived	  as	  the	  allocation	  of	  a	  concept	  to	  an	  experiential	  continuum	  defined	  by	  a	  pair	  of	  polar	  terms…	  (and)	  a	  limited	  number	  of	  such	  continua	  can	  be	  used	  to	  define	  a	  semantic	  space	  within	  which	  the	  meaning	  of	  any	  concept	  can	  be	  specified.115	  	  The	  pairs	  of	  adjectives	  used	  in	  semantic	  differentials	  can	  typically	  be	  assigned	  to	  one	  of	  three	  dimensions:	  an	  evaluative	  dimension	  (word	  pairs	  such	  as	  “good-­‐bad”),	  a	  potency	  dimension	  (word	  pairs	  such	  as	  “strong-­‐weak”)	  and	  an	  activity	  dimension	  (word	  pairs	  such	  as	  active-­‐passive).116	  The	  test	  participant	  is	  presented	  with	  a	  word	  pair	  and	  a	  numerical	  or	  spatially	  indicated	  scale,	  given	  a	  concept,	  such	  as	  “the	  ideal	  self”	  and	  asked	  to	  rate	  where	  that	  concept	  would	  fall	  on	  the	  scale.	  The	  research	  conducted	  by	  Austin	  E.	  Grigg	  at	  the	  University	  of	  Texas	  in	  1959,	  favorably	  supported	  the	  validity	  of	  the	  semantic	  differential	  technique	  as	  an	  instrument	  for	  collecting	  data.117	  	  Grigg	  refers	  to	  the	  technique	  as	  “a	  relatively	  brief	  and	  computationally	  simple	  method”.	  118	  	  Deborah	  Sharpe,	  author	  of	  The	  Psychology	  of	  Color	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  114	  Austin	  E.	  Grigg,	  “A	  Validity	  Study	  of	  the	  Semantic	  Differential	  Technique,”	  Journal	  of	  Clinical	  
Psychology	  15,	  	  no.	  2	  (1959):	  179.	  115	  Grigg,	  “A	  Validity	  Study,”	  179.	  116	  Grigg,	  “A	  Validity	  Study,”	  179.	  117	  Grigg,	  “A	  Validity	  Study,”	  180.	  118	  Grigg,	  “A	  Validity	  Study,”	  179.	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and	  Design,	  also	  writes	  in	  support	  of	  the	  use	  of	  the	  Osgood	  semantic	  differential	  for	  color	  research,	  stating:	  “Recent	  Research	  has	  shown	  the	  superiority	  of	  the	  scaling	  techniques	  of	  the	  Osgood	  Semantic	  Differential	  as	  opposed	  to	  the	  all-­‐or-­‐nothing	  response	  measure	  in	  the	  adjective	  checklist	  in	  measuring	  subjective	  phenomena.”119	  Simon	  Schütte,	  author	  of	  “Engineering	  Emotional	  Values	  in	  Product	  Design:	  Kansei	  Engineering	  in	  Development”	  describes	  the	  semantic	  differential	  as	  one	  method	  which	  can	  be	  used	  to	  integrate	  the	  affective	  aspect	  into	  product	  development.120	  In	  addition	  to	  being	  an	  effective	  survey	  technique	  for	  measuring	  the	  subjective,	  the	  technique	  also	  offers	  the	  researcher	  flexibility	  in	  test	  design.	  Based	  on	  it’s	  proven	  effectiveness	  as	  evidenced	  by	  research,	  and	  the	  ease	  with	  which	  it	  could	  be	  adapted	  to	  fit	  the	  purposes	  of	  this	  study,	  the	  semantic	  differential	  was	  selected	  as	  the	  ideal	  testing	  technique.	  
	  
4.2.2	  Target	  Audience	  Description	  
	  The	  target	  population	  of	  participants	  for	  this	  study	  was	  defined	  as	  young	  adults	  ages	  eighteen	  to	  twenty-­‐five.	  This	  population	  group	  was	  selected	  as	  the	  target	  audience	  for	  the	  study	  as	  they	  comprise	  a	  group	  of	  people	  who	  are	  new	  to	  the	  experience	  of	  being	  the	  primary	  decision	  maker	  in	  regards	  to	  their	  healthcare.	  Because	  they	  are	  likely	  to	  have	  had	  limited	  exposure	  to	  hospital	  and	  healthcare	  environments	  and	  the	  design	  elements	  associated	  with	  those	  environments,	  it	  was	  believed	  that	  this	  population	  group	  could	  offer	  relatively	  unbiased	  opinions.	  Additionally,	  the	  target	  audience	  of	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  119	  Sharpe,	  The	  Psychology	  of	  Color	  and	  Design,	  55.	  120	  Simon	  Schütte,	  “Engineering	  Emotional	  Values	  in	  Product	  Design:	  Kansei	  Engineering	  in	  Development”	  (PhD	  diss.,	  Linköpings	  Universitet,	  2005).	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eighteen	  to	  twenty-­‐five	  year	  olds	  are	  unlikely	  to	  have	  already	  developed	  a	  loyalty	  to	  a	  particular	  hospital	  or	  healthcare	  facility	  and	  are	  therefore	  more	  likely	  to	  be	  affected	  or	  persuaded	  by	  branding	  and	  identity	  strategies.	  The	  target	  audience	  of	  the	  study	  remained	  eighteen	  to	  twenty-­‐five	  year	  olds	  throughout	  both	  the	  focus	  group	  and	  survey	  portions	  of	  the	  study.	  
4.2.3	  	  	  Focus	  Group	  Procedures	  and	  Implementation	  and	  Descriptive	  Word	  	  
Coding	  from	  Literature	  
	  In	  order	  to	  determine	  the	  appropriate	  bi-­‐polar	  word	  pairs,	  two	  focus	  group	  sessions	  with	  three	  participants	  each	  were	  conducted.	  The	  first	  focus	  group	  session	  was	  conducted	  in	  the	  Iowa	  State	  University	  College	  of	  Design	  Building,	  in	  a	  meeting	  room;	  there	  were	  two	  male	  participants	  and	  one	  female	  participant.	  The	  second	  focus	  group	  session	  was	  conducted	  in	  a	  residential	  home;	  all	  three	  participants	  were	  female.	  During	  both	  sessions	  the	  session	  facilitator	  (who	  was	  also	  the	  principal	  investigator	  for	  the	  study)	  and	  the	  group	  participants	  sat	  around	  a	  table	  facing	  each	  other.	  Each	  session	  lasted	  approximately	  half	  an	  hour	  to	  forty	  minutes	  and	  was	  recorded	  for	  subsequent	  data	  analysis.	  The	  initial	  activity	  involved	  the	  session	  facilitator	  showing	  cards	  displaying	  individual	  hospital	  logos	  to	  the	  participants	  and	  asking	  each	  participant	  to	  respond	  to	  the	  image	  by	  stating	  whatever	  descriptive	  words	  came	  to	  mind,	  especially	  emotional	  descriptors.	  The	  participants	  were	  not	  told	  that	  the	  images	  on	  the	  cards	  were	  hospital	  logos,	  and	  any	  names	  or	  signatures	  that	  would	  identify	  the	  hospitals	  were	  removed.	  The	  logos	  were	  selected	  from	  the	  logos	  in	  the	  “Analysis	  of	  One	  Hundred	  Top	  Hospital	  Logos”.	  Logos	  that	  represented	  the	  various	  color	  and	  shape	  categories	  were	  chosen	  for	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use	  with	  the	  participants.	  The	  following	  figures	  display	  the	  logos	  that	  were	  shown	  to	  the	  participants	  in	  the	  order	  in	  which	  they	  were	  shown:	  	  	  	  	  
	  	  	   	  	  	  	   	   	   	   	   	  	  	  	  	  	  	  	  	  	  	  	   	   	   	   	   	  	  	  	  	  	  	  	  	  	  Fig.	  19.	  	   	   	   	   	   	  	  	  	  	  	  	  	  	  	  Massachusetts	  General	  	  
	   	   	   	   	   	  	  	  	  	  	  	  	  	  	  Hospital	  Logo.	  	  
	  	  
	  
	  
	  
	  
	  
	   	   	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	   	   	   	   	   	   	   	  
	  
	   	   	   	   	   	   	   Fig.	  20.	  
	   	   	   	   	   	   	   City	  of	  Hope	  Logo.	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  Fig.	  21.	  	   	   	   	   	   	   	   	  	  Ochsner	  Health	  System	  Logo.	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   	  	   	  	  	   	   	   	   	   	   	   	  	  	  	  	  	   	   	   	   	   	   	   	  	  	  	  Fig.	  22.	  
	   	   	   	   	   	   	   	  	  	  	  Banner	  Good	  Samaritan	  	  	   	   	   	   	   	   	   	  	  	  	  Medical	  Center	  Logo.	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  Fig.	  23.	  
	   	   	   	   	   	   	   	  	  	  	  	  St.	  Joseph’s	  Hospital	  and	  	  	   	   	   	   	   	   	   	  	  	  	  	  Medical	  Center	  Logo.	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   	   	   	   	   	   	   	  	  	  	  	  	  	  	  	  Fig.	  24.	  
	   	   	   	   	   	   	   	  	  	  	  	  	  	  	  	  John	  Muir	  Health	  Logo.	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  Fig.	  25.	  
	   	   	   	   	   	   	   	  	  	  	  	  Akron	  General	  Logo.	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   	   	   	   	   	   	   	   Fig.	  26.	  
	   	   	   	   	   	   	   	   Rehabilitation	  Institute	  	  	  	  	  	   	   	   	   	   	   	   	   of	  Chicago	  Logo.	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  Fig.	  27.	  Beth	  Israel	  Deaconess	  	  	   	   	   	   	   	  	  	  	  	  	  Hospital	  Logo.	  	  	  
	   	   	   	   	   	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   	  	  	  	   	  	  	   	   	   	   	   	   	   	   Fig.	  28.	  
	   	   	   	   	   	   	   	   Nebraska	  Orthopedic	  	  	   	   	   	   	   	   	   	   Hospital	  Logo.	  
	   81	  
The	  session	  facilitator	  recorded	  participants’	  responses	  to	  each	  image.	  However,	  the	  images	  did	  not	  elicit	  a	  significant	  number	  of	  repeated	  emotional	  descriptors	  from	  the	  participants	  to	  be	  useful	  in	  determining	  the	  bi-­‐polar	  word	  pairs.	  It	  is	  possible	  that	  the	  participants	  were	  not	  used	  to	  looking	  at	  logos	  in	  an	  abstract	  way,	  as	  many	  responses	  simply	  described	  concretely	  what	  the	  participant	  saw	  in	  the	  logo,	  i.e.:	  “It	  looks	  like	  a	  Canadian	  hat”	  or	  the	  formal	  qualities,	  i.e.:	  “It	  is	  organic”.	  This	  portion	  of	  the	  focus	  group	  sessions	  needs	  to	  be	  re-­‐designed	  for	  future	  testing	  and	  is	  discussed	  in	  the	  “Limitations	  and	  Areas	  of	  Future	  Research”	  section.	  	  In	  the	  second	  portion	  of	  the	  focus	  group	  sessions,	  participants	  were	  asked	  the	  following	  questions:	  1. Please	  share	  some	  of	  the	  emotions	  you	  experienced	  as	  a	  patient	  or	  friend	  or	  family	  member	  in	  a	  hospital	  environment.	  2. What	  are	  some	  of	  the	  negative	  emotions	  you	  associate	  with	  hospital	  or	  healthcare	  environments?	  3. What	  are	  some	  of	  the	  positive	  emotions	  you	  associate	  with	  hospital	  or	  healthcare	  environments?	  4. What	  factors	  are	  most	  important	  to	  you,	  or	  would	  be	  most	  important	  to	  you	  when	  choosing	  a	  hospital	  or	  healthcare	  facility?	  5. What	  characteristics	  of	  a	  hospital	  or	  healthcare	  environment	  would	  be	  likely	  to	  make	  you	  return	  to	  that	  environment	  when	  you	  had	  a	  choice	  in	  hospital	  or	  healthcare	  facilities?	  6. What	  characteristics	  of	  a	  hospital	  or	  healthcare	  environment	  would	  be	  likely	  to	  make	  you	  not	  return	  to	  that	  environment	  when	  you	  had	  a	  choice	  in	  hospital	  or	  healthcare	  facilities.	  7. Please	  state	  the	  top	  three	  positive	  emotions	  you	  associate	  with	  hospitals	  or	  healthcare	  environments	  and	  providers	  8. Please	  state	  the	  top	  three	  negative	  emotions	  you	  associate	  with	  hospitals	  or	  healthcare	  environments	  and	  providers.	  	  Participants	  were	  encouraged	  to	  speak	  in	  a	  conversational	  manner,	  respond	  to	  the	  answers	  provided	  by	  other	  group	  participants	  and	  speak	  freely	  whenever	  they	  had	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something	  to	  contribute.	  All	  of	  the	  participants	  in	  both	  focus	  group	  sessions	  provided	  a	  substantial	  amount	  of	  useful	  data	  to	  inform	  the	  determination	  of	  the	  bi-­‐polar	  word	  pairs.	  After	  both	  sessions	  had	  been	  completed,	  the	  principal	  investigator	  listened	  to	  the	  session	  recordings	  making	  note	  of	  every	  emotional	  descriptor	  word	  that	  was	  spoken	  by	  any	  of	  the	  participants	  during	  the	  sessions.	  The	  words	  were	  combined	  into	  a	  list	  entitled	  “Focus	  Groups	  Word	  List”	  which	  was	  then	  divided	  into	  positive	  and	  negative	  words.	  The	  words	  were	  arranged	  alphabetically	  using	  the	  sort	  function	  in	  Microsoft	  Word.	  By	  arranging	  the	  words	  alphabetically	  it	  was	  possible	  to	  determine	  the	  number	  of	  times	  each	  word	  had	  been	  repeated	  throughout	  the	  two	  sessions	  combined.	  If	  a	  word	  was	  repeated	  more	  than	  once,	  a	  number	  indicating	  the	  frequency	  with	  which	  it	  was	  repeated	  was	  placed	  after	  the	  word	  on	  the	  list.	  	  In	  addition	  to	  conducting	  the	  focus	  groups,	  another	  method	  was	  used	  to	  help	  inform	  the	  selection	  of	  the	  bi-­‐polar	  words.	  This	  method	  involved	  coding	  emotional	  descriptor	  words	  from	  relevant	  literature.	  All	  of	  the	  emotional	  descriptor	  words	  found	  in	  the	  chapter	  entitled	  “Healthcare	  Environments”	  from	  Environmental	  Psychology	  for	  
Design	  by	  Dan	  Kopec	  were	  compiled	  into	  a	  list.	  Similarly	  to	  the	  word	  list	  derived	  from	  the	  focus	  group	  sessions,	  the	  words	  were	  divided	  into	  positive	  and	  negative	  categories.	  The	  words	  were	  then	  alphabetized	  using	  the	  sort	  function	  in	  Microsoft	  Word.	  After	  the	  words	  had	  been	  arranged	  alphabetically	  it	  was	  possible	  to	  determine	  the	  number	  of	  times	  each	  word	  had	  been	  repeated	  throughout	  the	  chapter.	  Words	  that	  occurred	  in	  the	  chapter	  more	  than	  one	  time	  were	  noted	  by	  placing	  a	  number	  indicating	  the	  frequency	  of	  repetition	  after	  the	  word.	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   The	  positive	  words	  from	  the	  focus	  groups	  lists	  and	  the	  positive	  words	  from	  the	  “Healthcare	  Environments”	  chapter	  were	  then	  combined	  into	  one	  list	  entitled	  “Combined	  Focus	  Group	  and	  Literature	  Positive	  Word	  List”.	  Again,	  the	  list	  was	  alphabetized	  and	  if	  the	  word	  was	  repeated	  more	  than	  once,	  the	  total	  number	  of	  times	  that	  word	  was	  repeated	  was	  recorded	  following	  the	  word.	  All	  of	  the	  words	  that	  had	  numbers	  appearing	  after	  them	  were	  bolded.	  In	  order	  to	  ensure	  that	  words	  coming	  from	  the	  focus	  groups	  were	  chosen	  for	  use	  in	  the	  survey,	  all	  of	  the	  words	  that	  had	  been	  bolded	  and	  also	  appeared	  on	  the	  “Focus	  Group	  Word	  List”	  were	  underlined	  and	  enlarged.	  This	  step	  was	  important	  because	  the	  focus	  group	  participants	  represented	  the	  actual	  feelings	  and	  opinions	  of	  the	  study’s	  target	  audience.	  The	  words	  derived	  from	  the	  “Healthcare	  Environment”	  chapter	  were	  used	  as	  a	  form	  of	  supplementary	  information.	  The	  same	  process	  described	  above	  was	  also	  used	  to	  create	  a	  list	  entitled	  “Combined	  Focus	  Group	  and	  Literature	  Negative	  Word	  List“.	  	  These	  word	  lists	  were	  then	  used	  to	  determine	  the	  two	  bi-­‐polar	  word	  pairs	  used	  in	  the	  semantic	  differential	  scales:	  “harsh/comforting”	  and	  “anxious/	  relaxed”.	  The	  analysis	  procedure	  used	  to	  select	  the	  final	  two	  word	  pairs	  is	  described	  in	  detail	  and	  all	  of	  the	  word	  lists	  are	  presented	  in	  the	  Data	  Analysis	  and	  Results	  section	  of	  this	  thesis.	  	  
4.2.4	  Design	  and	  Implementation	  of	  Survey	  Test	  Instrument	  Because	  the	  purpose	  of	  the	  information	  gained	  from	  this	  study	  is	  to	  help	  logo	  and	  identity	  systems	  designers	  make	  important	  design	  choices,	  the	  decision	  was	  made	  to	  pair	  contrasting	  variables	  for	  testing	  purposes.	  Often	  times	  when	  a	  designer	  is	  contemplating	  what	  visual	  characteristics	  a	  design	  should	  embody,	  they	  are	  selecting	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between	  two	  contrasting	  possibilities.	  For	  example,	  the	  designer	  may	  choose	  to	  use	  an	  organic	  approach	  or	  a	  geometric	  approach.	  It	  is	  not	  the	  goal	  of	  the	  test	  to	  oversimplify	  the	  design	  process,	  or	  assert	  that	  every	  design	  decision	  comes	  down	  to	  one	  of	  two	  choices.	  It	  is	  rather	  to	  provide	  the	  test	  participant	  with	  a	  manageable	  number	  of	  variables	  that	  can	  be	  considered	  in	  relation	  to	  each	  other,	  somewhat	  reducing	  the	  subjectivity	  of	  the	  test.	  Additionally,	  the	  test	  needs	  to	  produce	  meaningful	  data	  that	  a	  designer	  can	  put	  to	  use.	  By	  pairing	  two	  contrasting	  shape	  variables,	  it	  will	  be	  possible	  (at	  least	  with	  some	  of	  the	  variable	  pairs	  tested)	  to	  conclude,	  for	  example,	  “a	  larger	  percentage	  of	  test	  participants	  associate	  the	  organic	  shape	  variable	  with	  the	  positive	  descriptor	  while	  a	  larger	  percentage	  of	  test	  participants	  associated	  the	  geometric	  shape	  variable	  with	  the	  negative	  descriptor”.	  Not	  only	  this	  an	  efficient	  way	  of	  gathering	  and	  sharing	  information,	  but	  it	  fits	  into	  the	  comparative	  method	  already	  defined	  by	  the	  semantic	  differential.	  The	  test	  participant	  is	  presented	  with	  two	  different	  types	  of	  shape	  to	  consider	  in	  correlation	  to	  two	  different	  descriptive	  words.	  The	  data	  obtained	  from	  the	  test	  will	  be	  easy	  for	  the	  designer	  to	  use,	  as	  it	  will	  show	  that	  one	  shape	  variable	  is	  clearly	  viewed	  as	  positive	  by	  a	  larger	  percentage	  of	  participants	  and	  one	  shape	  variable	  is	  clearly	  viewed	  as	  negative	  by	  a	  larger	  percentage	  of	  participants.	  It	  is	  also	  possible	  the	  data	  will	  not	  show	  a	  strong	  positive	  or	  negative	  association	  for	  either	  shape	  variable,	  which	  would	  indicate	  that	  the	  participants	  are	  responding	  to	  those	  variables	  based	  mostly	  on	  individual	  preferences	  (as	  opposed	  to	  cultural	  conditioning	  or	  innate	  human	  tendencies).	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The	  selection	  process	  for	  the	  shape	  and	  color	  variables	  began	  by	  creating	  a	  list	  of	  significant	  test	  possibilities	  based	  on	  information	  from	  the	  literature	  review,	  the	  principles	  of	  design	  and	  the	  “Analysis	  of	  One	  Hundred	  Top	  Hospital	  Logos”.	  The	  following	  variables	  were	  considered	  for	  testing:	  Linear	  vs.	  Mass	  Open	  vs.	  Closed	  	  Geometric	  vs.	  Organic	  Simple	  vs.	  complex	  	  Symmetrical	  vs.	  Asymmetrical	  Vertical	  vs.	  Horizontal	  vs.	  Diagonal	  	  Curvilinear	  vs.	  Rectilinear	  	  	  In	  order	  to	  keep	  the	  length	  of	  the	  testing	  process	  at	  half	  an	  hour	  or	  less	  the	  decision	  was	  made	  to	  cut	  two	  of	  the	  variables	  from	  the	  list	  so	  that	  five	  would	  remain.	  In	  the	  writings	  of	  both	  Frutiger	  and	  Arnheim	  there	  was	  significant	  discussion	  surrounding	  the	  human	  relationship	  to	  shapes	  or	  visual	  characteristics	  which	  were	  represented	  by	  the	  following	  variable	  categories:	  “curvilinear	  vs.	  rectilinear”,	  “vertical	  vs.	  horizontal	  vs.	  diagonal”,	  “simple	  vs.	  complex”	  and	  “symmetrical	  vs.	  asymmetrical”.	  The	  drawing	  and	  memory	  study	  cited	  by	  Arnheim,	  which	  compiled	  evidence	  of	  the	  human	  tendency	  to	  enhance	  symmetry,	  isolate	  non-­‐fitting	  details,	  simplify	  overall	  shapes,	  close	  boundaries,	  repeat	  similar	  shapes,	  enhance	  subdivisions	  and	  change	  the	  oblique	  to	  the	  vertical	  was	  particularly	  influential	  in	  the	  selection	  of	  the	  variables:	  “symmetry	  vs.	  asymmetry”,	  “simple	  vs.	  complex”	  and	  “vertical	  vs.	  horizontal	  vs.	  diagonal”.	  The	  experiments	  of	  Wulf	  and	  the	  phenomenon	  of	  leveling	  and	  sharpening	  also	  cited	  by	  Arnheim	  offer	  compelling	  reason	  to	  test	  “symmetry	  vs.	  asymmetry”	  and	  “vertical	  vs.	  horizontal	  vs.	  diagonal”	  as	  well.	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Gestalt	  laws	  of	  perception	  provide	  a	  research-­‐based	  background	  for	  the	  testing	  of	  “simple	  vs.	  complex”.	  Frutiger	  and	  Arnheim	  both	  spend	  time	  analyzing	  the	  human	  relationship	  to	  the	  three	  major	  spatial	  directions	  of	  the	  vertical,	  horizontal	  and	  diagonal.	  While	  both	  authors	  claim	  that	  it	  is	  human	  nature	  to	  feel	  more	  connected	  to	  the	  horizontal	  and	  vertical	  dimensions	  and	  less	  so	  to	  the	  diagonal	  or	  oblique	  dimension,	  it	  is	  not	  clear	  as	  to	  whether	  there	  is	  a	  preference	  towards	  the	  horizontal	  or	  the	  vertical.	  This	  further	  supports	  testing	  the	  variable:	  “vertical	  vs.	  horizontal	  vs.	  diagonal”.	  	  Frutiger	  asserts	  that:	  “We	  appreciate	  rounded	  forms	  with	  the	  senses	  rather	  than	  the	  mind”	  and	  Arnheim	  devotes	  a	  notable	  amount	  of	  space	  to	  discussing	  the	  “primordial	  circle”.	  Their	  writings	  offer	  intriguing	  justification	  for	  testing	  the	  variable	  of	  “curvilinear	  vs.	  rectilinear”.	  Finally,	  forty	  percent	  of	  the	  logos	  analyzed	  of	  the	  “Analysis	  of	  One	  Hundred	  Top	  Hospital	  Logos”	  contained	  linear	  elements.	  Of	  all	  the	  shape	  categories	  created	  for	  the	  logo	  analysis,	  “linear”	  had	  the	  largest	  number	  of	  logos,	  the	  next	  largest	  shape	  category	  was	  “circle”	  at	  twenty-­‐six	  percent.	  This	  data	  influenced	  the	  selection	  of	  the	  variables	  “line	  vs.	  mass”	  and	  “curvilinear	  vs.	  rectilinear”.	  	  There	  was	  less	  evidence	  to	  support	  the	  variables	  “geometric	  vs.	  organic”	  and	  “open	  vs.	  closed”.	  These	  variables	  would,	  however,	  be	  interesting	  to	  test	  in	  another	  study.	  	   The	  selection	  of	  the	  color	  variables	  was	  conducted	  based	  on	  the	  literature	  review,	  color	  theory	  and	  the	  “Analysis	  of	  One	  Hundred	  Top	  Hospital	  Logos”.	  Both	  Sharpe	  and	  Kopec	  cite	  research	  that	  has	  found	  that	  humans	  exhibit	  a	  preference	  towards	  colors	  with	  shorter	  wavelengths	  (the	  cool	  colors,	  green,	  blue	  and	  purple)	  over	  colors	  with	  longer	  wavelengths	  (the	  warm	  colors,	  red,	  yellow	  and	  orange).	  Kopec	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discusses	  studies	  that	  led	  to	  the	  conclusion	  that	  short	  wavelength	  hues	  are	  less	  arousing	  than	  long	  wavelength	  hues	  according	  to	  state-­‐anxiety	  scores	  and	  that	  blue	  and	  green	  were	  regarded	  as	  more	  pleasant	  than	  yellow	  and	  yellow	  green.	  Sharpe	  refers	  color	  preference	  studies	  that	  resulted	  in	  a	  ranking	  of	  the	  primary	  and	  secondary	  colors	  from	  most	  to	  least	  preferred	  as	  follows:	  blue,	  red,	  green,	  violet,	  orange,	  yellow.	  She	  also	  cites	  additional	  studies	  that	  reported	  the	  following	  color-­‐word	  associations:	  red,	  yellow	  and	  orange:	  “excitement,	  stimulation,	  aggression”,	  blue	  and	  green:	  “calm,	  security,	  peace”.	  	  Martin	  Lindauer’s	  analysis	  of	  the	  colors	  of	  flags	  of	  the	  world	  revealed	  that	  each	  flag	  used	  an	  average	  of	  2.14	  colors	  and	  in	  ninety-­‐seven	  percent	  of	  the	  flags	  analyzed	  the	  colors	  used	  were	  red,	  blue,	  green	  and	  yellow.	  Arnheim	  documents	  anthropological	  research	  that	  found	  historical	  languages	  developed	  enough	  to	  have	  six	  color	  names	  or	  attribute	  words	  used	  the	  following:	  dark,	  bright,	  red,	  green,	  yellow	  and	  blue.	  In	  the	  “Analysis	  of	  One-­‐Hundred	  Top	  Hospital	  Logos”,	  thirty-­‐nine	  and	  a	  half	  percent	  used	  predominantly	  blue,	  thirteen	  percent	  used	  predominantly	  red,	  thirteen	  percent	  used	  predominantly	  blue	  and	  yellow,	  eleven	  percent	  used	  predominantly	  purple,	  eight	  and	  a	  half	  percent	  used	  predominantly	  green,	  six	  percent	  used	  predominantly	  black	  and	  yellow,	  five	  percent	  were	  multi-­‐colored,	  and	  three	  percent	  used	  predominantly	  black.	  In	  light	  of	  the	  existing	  research	  on	  human	  response	  to	  short	  wavelength	  colors	  versus	  long	  wavelength	  colors,	  it	  made	  sense	  to	  select	  two	  colors	  from	  each	  group	  for	  testing.	  In	  Lindauer’s	  flag	  research	  and	  Arnheim’s	  review	  of	  anthropological	  studies,	  the	  four	  colors	  that	  appeared	  most	  frequently	  were	  red,	  yellow,	  blue	  and	  green.	  Color	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theory,	  which	  explains	  that	  the	  primary	  colors	  are	  red,	  yellow	  and	  blue,	  was	  also	  considered	  in	  the	  determination	  of	  variables.	  Amongst	  the	  primary	  colors	  there	  are	  two	  long	  wavelength	  colors:	  red	  and	  yellow	  and	  one	  short	  wavelength	  color:	  blue.	  Therefore,	  an	  additional	  short	  wavelength	  color	  is	  required	  to	  even	  the	  variables,	  and	  orange	  can	  be	  eliminated	  leaving	  green	  and	  purple.	  The	  percentage	  of	  logos	  using	  predominantly	  purple	  was	  slightly	  higher	  than	  those	  using	  green.	  However,	  in	  
Environmental	  Psychology	  for	  Design,	  Kopec	  often	  makes	  reference	  to	  the	  importance	  of	  nature,	  plants	  and	  natural	  elements	  in	  hospital	  and	  healthcare	  environments.	  The	  color	  green	  is	  often	  predominant	  in	  natural	  settings.	  More	  evidence	  from	  the	  literature	  review	  supported	  the	  testing	  of	  the	  color	  green	  as	  opposed	  to	  purple,	  therefore	  the	  following	  four	  colors	  were	  selected	  for	  testing:	  red,	  blue,	  yellow	  and	  green.	  	   After	  selecting	  the	  variables,	  five	  sets	  of	  cue	  cards	  for	  each	  of	  the	  five	  tests	  were	  created.	  The	  following	  table	  displays	  the	  variable	  sets:	  
Color	   Curvilinear/	  
Rectilinear	  
Line/	  Mass	   Simple/	  
Complex	  
Symm./	  
Asymm.	  
Vertical/	  
Horizontal/	  
Diagonal	  	  Circle	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   Linear	  Square	   Circle	   Square	   Vertical	  Rect.	  Horizontal	  Rect.	  Red	   Square	   Mass	  Square	   12	  Pt.	  Star	   Rectangle	   Diagonal	  Rect.	  Circle	   Linear	  Square	   Circle	   Square	  Yellow	   Square	   Mass	  Square	   12	  Pt.	  Star	   Rectangle	   	  Circle	  	   Linear	  Square	   Circle	   Square	   Vertical	  Rect.	  Horizontal	  Rect.	  Blue	   Square	   Mass	  Square	   12	  Pt.	  Star	   Rectangle	   Diagonal	  Rect.	  Circle	   Linear	  Square	   Circle	   Square	  Green	   Square	   Mass	  Square	   12	  Pt.	  Star	   Rectangle	   	  
Total	  	   8	   8	   8	   8	   6	  
Table	  1.	  Variable	  Sets	  used	  in	  the	  Survey	  Test.	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The	  following	  figures	  indicate	  the	  visual	  appearance	  of	  each	  variable	  set.	  The	  shapes	  were	  cut	  out	  around	  their	  contour	  outlines	  and	  laminated.	  Each	  set	  was	  presented	  to	  the	  participant	  in	  a	  randomly	  ordered	  stack.	  While	  the	  figures	  displayed	  here	  imply	  an	  order,	  the	  testing	  procedure	  described	  below	  the	  figures	  explains	  how	  implicit	  ordering	  was	  avoiding	  during	  survey	  facilitation.	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
Fig.	  29.	  Survey	  Test	  Variables:	  Vertical	  vs.	  Horizontal	  vs.	  Diagonal.	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Fig.	  30.	  Survey	  Test	  Variables:	  Line	  vs.	  Mass.	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
Fig.	  31.	  Survey	  Test	  Variables:	  Simple	  vs.	  Complex.	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Fig.	  32.	  Survey	  Test	  Variables:	  Symmetrical	  vs.	  Asymmetrical.	  	  
	  	  	  	  	  	  	  	   	   	   	   	   	   	  	   	   	   	  	  	  	  	   	   	   	  	  	  	  	  	   	  	   	  
	  
Fig.	  33.	  Survey	  Test	  Variables:	  Curvilinear	  vs.	  Rectilinear.	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Test	  participants	  met	  with	  the	  principal	  investigator	  one-­‐on-­‐one	  to	  complete	  the	  survey	  test.	  The	  meetings	  were	  held	  at	  various	  locations	  across	  the	  Iowa	  State	  University	  campus.	  The	  principal	  investigator	  and	  participant	  sat	  at	  a	  table,	  with	  the	  participant	  to	  the	  right	  of	  the	  principal	  investigator.	  The	  principal	  investigator	  explained	  the	  concept	  of	  the	  semantic	  differential	  to	  the	  participant.	  A	  card	  with	  the	  word	  “harsh”	  written	  on	  it	  was	  placed	  on	  the	  table	  to	  the	  left	  of	  the	  participant	  and	  a	  card	  with	  the	  word	  “comforting”	  written	  on	  it	  was	  placed	  to	  the	  right	  of	  the	  participant.	  The	  participant	  was	  then	  handed	  a	  set	  of	  variables	  and	  asked	  to	  order	  the	  variables	  in	  a	  linear	  fashion	  from	  harsh	  to	  comforting.	  An	  example	  of	  the	  configuration	  of	  the	  variables	  after	  the	  test	  participant	  had	  ordered	  them	  is	  displayed	  in	  figure	  thirty-­‐four.	  	  	  	   	  
	   	   	   	   	   	   	   	   	   	  
	  
	  
	  
	  
	  
	  
Fig.	  34.	  Example	  of	  completed	  semantic	  differential	  for	  Curvilinear/	  Rectilinear	  and	  Harsh/	  Comforting.	   	  	  
	  
	   The	  variable	  closest	  to	  the	  negative	  descriptor	  was	  assigned	  a	  value	  of	  one,	  while	  the	  value	  closest	  to	  the	  positive	  variable	  was	  assigned	  the	  number	  equivalent	  to	  the	  total	  number	  of	  variables	  in	  the	  test.	  This	  number	  was	  eight	  in	  all	  the	  tests,	  with	  the	  exception	  of	  the	  Vertical	  vs.	  Horizontal	  vs.	  Diagonal	  test	  in	  which	  the	  number	  was	  six.	  The	  variables	  placed	  between	  the	  highest	  and	  lowest	  value	  were	  assigned	  numerical	  
	   93	  
values	  accordingly.	  For	  example,	  in	  the	  model	  above,	  the	  red	  circle	  would	  have	  a	  value	  of	  2,	  the	  yellow	  square	  a	  value	  of	  3	  and	  so	  on.	  	  	   After	  the	  participant	  had	  indicated	  that	  their	  ordering	  was	  complete,	  the	  principal	  investigator	  recorded	  the	  data	  using	  the	  online	  survey	  and	  data	  collector	  tool,	  Survey	  Monkey.	  This	  process	  was	  repeated	  for	  each	  set	  of	  variables	  using	  the	  word	  pair:	  “harsh/	  comforting”	  and	  for	  each	  set	  of	  variables	  using	  the	  word	  pair:	  “anxious/	  relaxed”.	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V.	  	  DATA	  ANALYSIS	  AND	  RESULTS	  
	  
5.1	  Analysis	  of	  Top	  100	  Hospital	  Logos	  
	  
5.1.1	  Data	  Analysis	  	  	   	  The	  variable	  of	  shape	  was	  examined	  in	  the	  “Analysis	  of	  One	  Hundred	  Top	  Hospital	  Logos”.	  There	  were	  twelve	  shape	  variables	  chosen	  from	  the	  logo	  set.	  The	  following	  tables	  display	  the	  shape	  variables.	  The	  first	  table	  displays	  the	  six	  variables	  that	  occurred	  most	  frequently	  and	  the	  second	  table	  displays	  the	  shape	  variables	  that	  were	  displayed	  less	  frequently.	  The	  total	  number	  and	  percent	  for	  each	  category	  is	  displayed	  beneath	  the	  category	  name.	  It	  is	  important	  to	  note	  that	  for	  this	  portion	  of	  the	  analysis	  the	  logos	  were	  assigned	  to	  every	  category	  into	  which	  they	  fit,	  so	  some	  logos	  appear	  in	  more	  than	  one	  category.	  
Linear	   Circle	   Type	   Shield	   Square/Rectangle	   Seal	  
Total	  =40,	  
40%	  
Total	  =	  
26,	  26%	  
Total	  =	  23,	  
23%	  
Total	  =	  17,	  
17%	  
Total	  =	  16,	  16%	   Total	  =	  14,	  
14%	  Mayo	   Moffitt	   Moffitt	   Mayo	   Cleveland	  Clinic	   UPMC	  A	  (#10)	  Baylor	   UPMC	  A	  (#10)	  	   UCSF	   Penn	  Medicine	   Methodist	   Massachusetts	  General	  Hospital	  Duke	   Boston	   University	  of	  Kansas	   Duke	   Virginia	  Mason	   Penn	  Medicine	  Methodist	   St.	  Francis	   Abbott	   Massachusetts	  General	  Hospital	   Adena	   Brigham	  and	  Women's	  Hospital	  Yale	   Abbott	   Albany	   Brigham	  and	  Women's	  Hospital	   Inova	  Fairfax	  Hospital	   St.	  Francis	  	  Boston	   Lehigh	  Valley	   University	  of	  Washington	   Jefferson	   Finely	   UCSD	  Lehigh	   Greenville	  Hospital	   UAB	   John	  Hopkins	   Akron	  	   Johns	  Hopkins	  Northshore	   UCSD	   Hackensack	   Case	   Tampa	  General	  Hospital	   Stanford	  Inova	  Fairfax	  Hospital	   Barnes	  Jewish	   Christina	  Care	   University	  of	  Chicago	   Froedert	   Loyola	  	  Adventist	   Cedars-­‐	  Sinai	   Cedar-­‐Sinai	   Loyola	   Parkland	   Alexian	  Finely	   Rehab	  of	  Chicago	   Dana-­‐Farber	   Alexian	   Georgetown	   McLean	  Washington	  Adventist	   Hackensack	   Tampa	  General	  Hospital	   Stanford	   Hahnemann	   Menninger	  Henry	  Ford	   Christiana	  Care	   Massachusetts	  General	  Hospital	   McLean	  Hospital	   Alegent	   Greenville	  Albany	   Methodist	  LeBonheur	   NYU	  Langone	   Wills	  Eye	   Hospital	  For	  Special	  Surgery	   Georgetown	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Clarian	   Beth	  Israel	  Deaconess	   Brigham	  and	  Women's	  Hospital	   Georgetown	   City	  of	  Hope	   University	  of	  Chicago	  Case	   NYU	  Langone	   MD	  Anderson	   UPMC	   Mount	  Sinai	  B	  (#17)	   	  McLean	   Memorial-­‐Sloan	   Washington	  Adventist	   Menninger	  	   	   	  Akron	   University	  of	  Colorado	   VCU	   	   	   	  Texas	  Ortho	   Vanderbilt	  	   Hahnemann	   	   	   	  Nebraska	  Ortho	   VCU	   McLean	   	   	   	  Saint	  Louis	   Wake	  Forest	   Tufts	   	   	   	  Memorial-­‐Sloan	   Albany	   Menninger	   	   	   	  Wake	  Forest	   Lutheran	   Mount	  Sinai	  B	  (#17)	   	   	   	  Parkland	   Henry	  Ford	   	   	   	   	  St.	  Lukes	   Rush	   	   	   	   	  Abilene	   UPMC	  B	  (#84)	   	   	   	   	  Advocate	   	   	   	   	   	  Tampa	  General	  Hospital	   	   	   	   	   	  Beth	  Isareal	   	   	   	   	   	  University	  of	  North	  Carolina	   	   	   	   	   	  University	  of	  Iowa	   	   	   	   	   	  Froedtert	   	   	   	   	   	  Banner	  Good	  Samaritan	   	   	   	   	   	  Harborview	   	   	   	   	   	  Georgetown	   	   	   	   	   	  Greenville	   	   	   	   	   	  MD	  Anderson	   	   	   	   	   	  Emory	   	   	   	   	   	  Mount	  Sinai	  A	  (#15)	   	   	   	   	   	  Menninger	  	   	   	   	   	   	  
Table	  2a.	  Shape	  Categorization	  for	  Analysis	  of	  One	  Hundred	  Top	  Hospital	  Logos	  (6	  most	  frequent	  categories).	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Architectural	   Cross	   Figurative	   Botanical	   Sun/Star	   Flame	  
Total	  =	  9,	  9%	   Total	  	  =	  8,	  
8%	  
Total	  =	  8,	  
8%	  
Total	  =	  5,	  
5%	  
Total	  =	  5,	  
5%	  
Total	  =	  4,	  
4%	  Massachusetts	  General	  Hospital	   Inova	  Fairfax	  Hospital	   City	  of	  Hope	   John	  Muir	   Barnes	  Jewish	   Baylor	  	  MUSC	   Finely	   Ochsner	   Rehab	  of	  Chicago	   Methodist	  Le	  Bonheur	   Adventist	  	  Johns	  Hopkins	   St.	  Joseph's	   Alegent	   Mercy	   St.	  Josephs	   Beth	  Israel	  University	  of	  Virginia	   St.	  Luke's	   Case	   New	  England	  	   Hospital	  for	  Special	  Surgery	   Dana	  Farber	  Clarian	   Advocate	   Scripps	   Stanford	   Mount	  Sinai	  A	  (#15)	   	  University	  of	  North	  Carolina	   Abilene	   Ohio	  State	   	   	   	  University	  of	  Iowa	   Parkland	   Texas	  Orthopedic	   	   	   	  Harborview	   Saint	  Louis	   National	  Jewish	   	   	   	  Abington	   	   	   	   	   	  
Table	  2b.	  Shape	  Categorization	  for	  Analysis	  of	  One	  Hundred	  Top	  Hospital	  Logos	  (6	  least	  frequent	  categories).	  	  
	  
	  
	  
	  
	  	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
Fig.	  35.	  Graph	  of	  Shape	  Categories	  for	  Analysis	  of	  One	  Hundred	  Top	  Hospital	  Logos.	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   The	  following	  table	  shows	  the	  color	  categories	  created	  for	  the	  “Analysis	  of	  One	  Hundred	  Top	  Hospital	  Logos”.	  The	  name	  of	  the	  hospital	  appears	  beneath	  the	  color	  category	  into	  which	  it	  was	  placed.	  The	  total	  number	  of	  logos	  and	  percentage	  for	  each	  color	  category	  are	  displayed	  in	  the	  row	  beneath	  the	  category	  name.	  	  
BLUE	   RED	   BLUE	  &	  
YELLOW	  
PURPLE	   GREEN	   BLACK	  &	  
YELLOW	  
MULTI	   BLACK	   BROWN	  
&	  
GREEN	  
Total	  =	  
39.5,	  
39.5%	  
Total	  =	  
13,	  13%	  
Total	  =	  
13,	  13%	  
Total	  =	  
11,	  11%	  
Total	  =	  
8.5,	  8.5%	  
Total	  =	  6,	  
6%	  
Total	  =	  
5,	  5%	  
Total	  =	  
3,	  3%	  
Total	  =	  
1,	  1%	  
Hospital	  for	  Special	  Surgery	   MD	  Anderson	  Cancer	  Center	  
UCSD	  medical	  center	   Methodist	  Le	  Bonheur	   Mclean	  Hospital	  	   Sentara	  	   Scripps	  	   UNC	  Health	  Care	  	  
Mercy	  Health	  	  Services	  	  Mayo	  Clinic	   Wills	  Eye	   Greenville	  Hospital	  System	  University	  Medical	  Center	  
Beth	  Israel	  Deaconess	   UAB	  	   Wake	  Forest	  University	  Baptist	  Medical	  Center	  
Texas	  Orthopedic	  Hospital	  	  
Memorial	  Sloan-­‐Kettering	  Cancer	  Center	  
	  
Massachuse-­‐ttes	  General	   Case	  Medical	  Center	   John	  Hopkins	  Medicine	   NYU	  Langone	  Medical	  Center	  
Akron	  General	   University	  of	  Colorado	  Hospital	   Saint	  Louis	  University	  Hospital	  
University	  of	  Washington	  Medicine	  
	  
Moffit	   John	  Muir	   Ochsner	  Health	  System	   Harborview	  Medical	  Center	   Kessler	  	   Vanderbilt	  Medical	  Center	   Nebraska	  Orthopedic	  Hospital	   	   	  UCSF	  Medical	  Center	   Dana-­‐Farber	   Barnes	  Jewish	  Hospital	   Northwestern	  Memorial	  Hospital	   Hackensack	  University	  Medical	  Center	   VCU	  Medical	  Center	   Ohio	  State	  Medical	  Center	  	   	   	  UPMC	  A	  (#10)	   Cedars-­‐Sinai	  Medical	  Center	   Froedtert	  Health	  Community	  Memorial	  Hospital	  
St.	  Lukes	  Episcopal	  Hospital	   Cleveland	  Clinic	  (1/2)	   University	  of	  Iowa	  Hospitals	  &	  Clinic	  
	   	   	  
Cleveland	  Clinic	  (1/2)	   Clarian	  Health	   Georgetown	  University	  Hospital	   New	  England	  Baptist	  Hospital	   Rehabilitation	  Institute	  of	  Chicago	   	   	   	   	  Baylor	   The	  University	  of	  Chicago	  Medical	  Center	  
Hahnemann	  Hospital	  	   Advocate	  BroMenn	  Medical	  Center	  
Bascom	  Palmer	  	   	   	   	   	  
Penn	  Medicine	   Stanford	  School	  of	  Medicine	   University	  of	  Michigan	  Health	  System	  
Abilene	  Regional	  Medical	  Center	  
Christiana	  Care	  	   	   	   	   	  Mount	  Sinai	  Hospital	  B	  (#17)	   St.	  Joseph's	  Hospital	  and	  Medical	  Center	   National	  Jewish	  Health	   Parkland	  	   	   	   	   	   	  Brigham	  and	  Women's	  Hospital	   New	  York	  Presbyterian	   University	  of	  Virginia	  Health	  System	   UPMC	  B	  (#84)	  	   	   	   	   	   	  City	  of	  Hope	   Loyola	  Medicine	   Alegent	  Health	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The	  University	  of	  Kansas	  Hospital	  
Alexian	  Brothers	   Tampa	  General	  Hospital	   	   	   	   	   	   	  Medical	  University	  of	  South	  Carolina	   	   	   	   	   	   	   	   	  Mount	  Sinai	  Hospital	  A	  (#15)	   	   	   	   	   	   	   	   	  Yale-­‐New	  Haven	  Hospital	   	   	   	   	   	   	   	   	  Methodist	  Health	  System	   	   	   	   	   	   	   	   	  Jackson	  Memorial	  Hospital	   	   	   	   	   	   	   	   	  Jefferson	  University	  Hospital	   	   	   	   	   	   	   	   	  Rush	  University	  Medical	  Center	   	   	   	   	   	   	   	   	  Emory	  Healthcare	   	   	   	   	   	   	   	   	  Boston	  Medical	  Center	   	   	   	   	   	   	   	   	  St.	  Francis	  Hospital	   	   	   	   	   	   	   	   	  Banner	  Good	  Samaritan	  	   	   	   	   	   	   	   	   	  Tufts	  Medical	  Center	   	   	   	   	   	   	   	   	  Lehigh	  Valley	  Health	  Network	   	   	   	   	   	   	   	   	  North	  Shore	  LIJ	   	   	   	   	   	   	   	   	  Abbott	  Northwestern	  Hospital	   	   	   	   	   	   	   	   	  Abington	  Memorial	  Hospital	   	   	   	   	   	   	   	   	  Inova	  Fairfax	  Hospital	   	   	   	   	   	   	   	   	  Adena	   	   	   	   	   	   	   	   	  Adventist	  Hinsdale	  Hospital	   	   	   	   	   	   	   	   	  Albany	  Medical	  Center	   	   	   	   	   	   	   	   	  Henry	  Ford	  Health	  System	   	   	   	   	   	   	   	   	  Lutheran	  Health	  Network	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Washington	  Adventist	   	   	   	   	   	   	   	   	  Virginia	  Mason	   	   	   	   	   	   	   	   	  Iowa	  Health	  System	   	   	   	   	   	   	   	   	  Duke	   	   	   	   	   	   	   	   	  Menninger	   	   	   	   	   	   	   	   	  	  
Table	  3.	  Color	  Categorization	  for	  Analysis	  of	  One	  Hundred	  Top	  Hospital	  Logos.	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
Fig.	  36.	  Graph	  of	  Color	  Categories	  for	  Analysis	  of	  One	  Hundred	  Top	  Hospital	  Logos.	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5.1.2	  Results	  and	  Discussion	  	  	   The	  shape	  analysis	  did	  not	  reveal	  as	  great	  a	  discrepancy	  between	  variables	  as	  did	  the	  color	  analysis.	  However,	  logos	  were	  assigned	  to	  every	  category	  into	  which	  they	  fit,	  and	  therefore	  some	  of	  the	  logos	  were	  placed	  in	  more	  than	  one	  category.	  The	  change	  in	  implementation	  of	  the	  analysis	  procedures	  between	  the	  variables	  of	  shape	  and	  color	  must	  be	  taken	  into	  consideration	  when	  comparing	  data.	  	  The	  linear	  variable	  was	  found	  in	  the	  highest	  percentage	  of	  logos.	  For	  the	  purposes	  of	  the	  analysis,	  a	  logo	  was	  placed	  in	  the	  linear	  category	  if	  it	  was	  made	  entirely	  from	  line	  (no	  mass/shape)	  or	  if	  it	  used	  line	  as	  an	  important	  or	  directive	  element.	  The	  Banner	  Good	  Samaritan	  logo	  (figure	  37)	  uses	  a	  line	  pattern	  or	  series	  of	  line	  to	  create	  the	  shape	  of	  a	  heart.	  The	  contour	  edges	  of	  the	  logo	  are	  missing	  in	  the	  negative	  space	  requiring	  the	  viewer	  to	  use	  the	  Gestalt	  Principle	  of	  closure	  to	  understand	  the	  form.	  The	  logo	  also	  resembles	  a	  flag.	  The	  Texas	  Orthopedic	  Hospital	  logo	  (figure	  38)	  uses	  a	  series	  of	  disconnected	  lines	  to	  create	  a	  figure.	  This	  logo	  uses	  the	  Gestalt	  Principle	  of	  proximity.	  The	  Baylor	  logo	  (figure	  39)	  uses	  a	  contour	  outline.	  The	  Tampa	  General	  Hospital	  logo	  (figure	  40)	  uses	  a	  thin,	  curved	  yellow	  line	  to	  create	  direction.	  The	  Methodist	  Hospital	  System	  logo	  (figure	  41)	  uses	  a	  pattern	  of	  thick	  to	  thin	  lines	  to	  add	  emphasis.	  Because	  line	  is	  such	  a	  versatile	  and	  basic	  design	  element	  it	  is	  logical	  that	  it	  would	  be	  the	  most	  frequent	  shape	  variable.	  The	  main	  question	  facing	  hospital	  identity	  designers	  in	  regards	  to	  line,	  is	  how	  best	  to	  use	  line.	  According	  to	  the	  survey	  test	  results	  analyzed	  later	  in	  this	  section,	  mass	  may	  be	  more	  effective	  than	  line	  in	  this	  context.	  However,	  there	  are	  several	  limitations	  of	  the	  line	  vs.	  mass	  test	  that	  must	  be	  taken	  into	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consideration	  when	  interpreting	  the	  data.	  These	  limitations	  are	  discussed	  in	  the	  “Limitations	  and	  Areas	  of	  Future	  Research”	  section	  of	  this	  thesis.	  	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
Fig.	  37.	  Banner	  Good	  Samaritan	  Medical	  Center	  Logo.	  	  	  	  	  	  	  
	  
Fig.	  38.	  Texas	  Orthopedic	  Hospital	  Logo.	  	  	  	  	  	  
	  
Fig.	  39.	  Baylor	  Health	  Care	  	  	  	  	  	  	  	  System	  Logo.	  	  	  	  	  	   	   	  	  	  	  	  	  	  	  	  	  	  Fig.	  40.	  Tampa	  General	  Hospital	  Logo.	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Fig.	  41.	  Methodist	  Hospital	  System	  Logo.	  	   	  	   The	  second	  most	  frequent	  shape	  variable	  was	  the	  circle.	  Much	  like	  the	  line	  the	  circle	  itself	  is	  a	  very	  simple	  shape	  (the	  most	  simple	  of	  all	  according	  to	  Arnheim)	  and	  easily	  incorporated	  into	  a	  design.	  Circles	  were	  found	  in	  elaborate,	  illustrative	  designs	  such	  as	  the	  Greenville	  Hospital	  System	  logo	  (figure	  42)	  or	  in	  simple	  contemporary	  designs	  such	  as	  the	  Albany	  Medical	  Center	  (figure	  43).	  There	  are	  many	  reasons	  cited	  in	  the	  literature	  review	  that	  make	  the	  circle	  an	  appropriate	  choice	  for	  hospital	  logo	  design.	  The	  circle	  is	  a	  symbol	  of	  infinity	  and	  is	  associated	  with	  the	  sun,	  moon,	  stars,	  the	  vault	  of	  the	  sky	  and	  the	  shape	  of	  the	  planet.	  The	  human	  joints	  are	  designed	  so	  that	  an	  outward	  circling	  movement	  originating	  from	  an	  anchored	  point	  is	  natural	  for	  human	  limbs.	  The	  circle	  is	  the	  first	  shape	  children	  use	  to	  represent	  objects	  or	  subjects	  as	  they	  begin	  to	  develop	  drawing	  skills.	  People	  often	  view	  the	  environment	  as	  radiating	  in	  all	  directions	  from	  a	  central	  viewing	  point,	  which	  is	  the	  self.	  Curved	  lines	  are	  soft	  and	  inviting,	  and	  Frutiger	  asserts	  that	  they	  are	  perceived	  more	  through	  the	  senses	  as	  opposed	  to	  the	  mind.	  All	  these	  concepts	  lend	  support	  to	  the	  use	  of	  circle	  and	  curvilinear	  shape.	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Fig.	  42.	  Greenville	  Hospital	  System	  Logo.	  	  	  	   	  	  	  
Fig.	  43.	  Albany	  Medical	  Center	  Logo.	  	  	   Third	  in	  frequency	  in	  the	  shape	  analysis	  was	  the	  variable	  of	  typography.	  Any	  logo	  placed	  in	  this	  category	  used	  typography	  in	  the	  symbol	  portion	  of	  the	  logo.	  The	  Albany	  Medical	  center	  logo	  (figure	  43)	  above	  is	  one	  example	  from	  this	  category.	  Another	  example	  from	  this	  category	  is	  the	  McLean	  Hospital	  logo	  (figure	  44).	  This	  logo	  uses	  the	  letters	  “m”	  and	  “c”	  and	  the	  colors	  green	  and	  white	  to	  create	  a	  design	  that	  uses	  figure-­‐ground	  ambiguity;	  when	  the	  viewer	  focuses	  on	  the	  green	  they	  see	  the	  typography	  but	  if	  they	  focus	  on	  the	  negative	  space	  (white)	  two	  trees	  and	  a	  moon	  appear.	  Typography	  as	  an	  element	  was	  not	  tested	  in	  this	  research	  as	  it	  is	  a	  design	  variable	  that	  goes	  beyond	  the	  basic	  level	  of	  shape	  tests	  conducted	  in	  this	  study.	  Typography	  encompasses	  all	  of	  the	  shape	  tests	  used	  in	  the	  survey	  (curvilinear	  vs.	  rectilinear,	  line	  vs.	  mass,	  horizontal	  vs.	  vertical	  vs.	  diagonal,	  simple	  vs.	  complex	  and	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symmetrical	  vs.	  asymmetrical).	  Typography	  is	  a	  variable	  that	  requires	  its	  own	  separate	  study	  as	  it	  is	  beyond	  the	  scope	  of	  this	  study.	  However,	  it	  is	  not	  surprising	  to	  see	  so	  many	  designers	  choosing	  to	  incorporate	  a	  typographic	  element	  into	  the	  symbol.	  The	  initials	  of	  the	  hospital	  name	  offer	  an	  easily	  accessible	  way	  of	  representing	  the	  hospital	  in	  the	  symbolic	  mark.	  	  	   	  	  	  	  	  	  	   	   	   	   	   Fig.	  44.	  McLean	  Hospital	  Logo.	  	  	   Fourth	  in	  frequency	  is	  the	  shield	  shape,	  followed	  closely	  by	  the	  rectangle	  and	  square.	  Examples	  of	  logos	  that	  use	  the	  shield	  shape	  are	  the	  McLean	  Hospital	  logo	  above	  (figure	  44)	  and	  the	  Mayo	  Clinic	  logo	  (figure	  45).	  The	  shield	  is	  a	  natural	  choice	  as	  it	  is	  a	  symbol	  of	  protection.	  The	  square	  and	  rectangle,	  as	  explained	  in	  the	  literature	  review	  can	  also	  be	  seen	  as	  a	  symbol	  of	  stability	  and	  shelter	  as	  it	  takes	  the	  form	  of	  many	  of	  the	  buildings	  and	  dwelling	  places	  in	  human	  environments.	  The	  next	  to	  categories	  are	  seal,	  which	  appeared	  in	  fourteen	  percent	  of	  the	  logos	  and	  architectural,	  which	  appeared	  in	  nine	  percent	  of	  the	  logos.	  The	  variables	  of	  seal,	  shield	  and	  architecture	  are	  often	  found	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in	  combination,	  especially	  in	  logos	  from	  the	  New	  England	  area	  such	  as	  the	  logo	  for	  Massachusetts	  General	  Hospital	  (figure	  46	  )	  and	  Johns	  Hopkins	  Hospital	  (figure	  47),	  which	  can	  be	  seen	  below.	  The	  University	  of	  Pittsburgh	  Medical	  Center	  logo	  (figure	  48)	  is	  an	  example	  of	  a	  logo	  that	  has	  the	  effect	  of	  a	  seal	  or	  coat	  of	  arms	  and	  the	  University	  of	  Iowa	  Hospitals	  and	  Clinics	  logo	  (figure	  49)	  makes	  an	  architectural	  reference	  in	  its	  symbol.	  The	  categories	  of	  shield,	  square/rectangle,	  seal	  and	  architecture	  may	  all	  have	  similar	  symbolic	  qualities.	  They	  represent	  protection,	  stability,	  and	  in	  some	  cases	  tradition.	  Many	  logos	  that	  fall	  into	  these	  categories	  are	  universities	  that	  use	  references	  to	  flagship	  buildings	  on	  campus	  or	  use	  original	  or	  versions	  of	  original	  university	  seals.	  It	  seems	  natural	  in	  the	  cases	  of	  university	  hospitals	  and	  New	  England	  area	  hospitals	  to	  honor	  traditional	  cultural	  aesthetics	  in	  logo	  design.	  Tradition	  often	  makes	  people	  comfortable.	  However,	  it	  is	  also	  important	  the	  designer	  consider	  whether	  omitting	  contemporary	  aesthetics	  has	  a	  negative	  affect	  on	  the	  design,	  especially	  when	  the	  design	  is	  attempting	  to	  communicate	  with	  younger	  populations.	  Additionally,	  straight	  lines	  and	  angles	  that	  can	  be	  used	  in	  logos	  that	  fall	  into	  these	  categories	  (especially	  square	  and	  rectangle	  and	  architectural)	  may	  appear	  harsh	  rather	  than	  comforting	  to	  a	  viewer.	  	   	  	  	  	  	   	   	   	   	   	  	   	   	   	   	   	  	  Fig.	  45.	  Mayo	  Clinic	  Logo.	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  Fig.	  46.	  Massachusetts	  General	  Hospital	  Logo.	  	  	  	  	  	  	  	  	  	  	   	  	  	  	  	  Fig.	  47.	  	  Johns	  Hopkins	  	  
	  	  	  	  	  Hospital	  Logo.	  	  	  	  	  	   	   	   	   	   	   Fig.	  48.	  UPMC	  Logo.	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Fig.	  49.	  University	  of	  Iowa	  Hospitals	  and	  Clinics	  Logo.	  	  The	  next	  two	  shape	  categories	  both	  at	  eight	  percent	  are	  cross	  and	  figurative.	  The	  Parkland	  Hospital	  logo	  (figure	  50)	  is	  an	  example	  of	  a	  logo	  that	  uses	  a	  cross	  and	  the	  Texas	  Orthopedic	  Hospital	  (figure	  38)	  displayed	  above	  and	  the	  National	  Jewish	  Health	  logo	  (figure	  51)	  are	  examples	  of	  figurative	  logos.	  It	  is	  surprising	  that	  less	  logos	  use	  the	  cross	  as	  it	  is	  such	  an	  obvious	  medical	  symbol.	  However,	  designers	  choosing	  not	  to	  use	  the	  cross	  may	  be	  on	  the	  right	  track.	  Because	  the	  cross	  has	  been	  a	  medical	  symbol	  for	  so	  long	  it	  likely	  has	  many	  negative	  associations,	  such	  as	  pain,	  fear,	  illness	  and	  medical	  trauma.	  It	  is	  useful	  in	  helping	  people	  find	  first	  aid	  but	  perhaps	  no	  longer	  useful	  in	  branding.	  The	  figurative	  symbols,	  on	  the	  other	  hand	  have	  the	  potential	  to	  be	  very	  effective.	  The	  figure	  in	  the	  logo	  creates	  an	  instant	  connection	  to	  humanity	  for	  an	  entity	  that	  is	  often	  viewed	  as	  highly	  institutional.	  The	  figures	  in	  the	  logo	  can	  also	  represent	  healthy	  people,	  a	  positive	  association	  for	  healthcare.	  	  	   	  	  
	  
Fig.	  50.	  Parkland	  Hospital	  Logo.	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Fig.	  51.	  National	  Hewish	  Health	  Logo.	   	  	   The	  final	  categories	  in	  the	  shape	  analysis	  are	  botanical	  and	  sun/star	  both	  at	  five	  percent	  each	  and	  flame	  at	  four	  percent.	  All	  of	  these	  categories	  can	  be	  seen	  as	  references	  to	  nature.	  An	  example	  of	  a	  botanical	  logo	  is	  the	  Rehabilitation	  Institute	  of	  Chicago	  logo	  (figure	  52),	  the	  Barnes	  Jewish	  Hospital	  logo	  (figure	  53)	  falls	  into	  the	  sun/star	  category	  and	  the	  Baylor	  Health	  Care	  System	  logo	  (figure	  39)	  displayed	  above	  is	  an	  example	  of	  a	  logo	  that	  uses	  flame.	  The	  logos	  using	  botanical	  themes	  can	  be	  very	  effective,	  if	  done	  correctly,	  especially	  considering	  the	  evidence	  presented	  in	  the	  literature	  review,	  that	  elements	  of	  nature	  aid	  in	  healing.	  The	  botanical	  symbol	  in	  the	  Rehabilitation	  Institute	  of	  Chicago	  logo	  is	  suitable	  as	  it	  references	  re-­‐growth	  or	  regeneration.	  Designers	  must	  use	  caution	  however	  in	  employing	  botanical	  symbols	  as	  to	  avoid	  confusing	  the	  viewer	  in	  terms	  of	  what	  type	  of	  organization	  the	  logo	  is	  meant	  to	  represent.	  Suns	  and	  stars	  (especially	  suns)	  can	  be	  appropriate	  symbols	  for	  hospital	  logos	  as	  the	  sun	  has	  associations	  with	  life,	  warmth,	  health	  and	  happiness.	  Nevertheless,	  in	  using	  a	  sun	  the	  designer	  must	  be	  careful	  not	  to	  create	  too	  many	  sharp	  points	  or	  angles	  as	  they	  can	  be	  harsh	  and	  evoke	  a	  response	  of	  anxiety	  in	  the	  viewer.	  The	  flame	  presents	  an	  interesting	  symbolic	  dilemma,	  it	  can	  be	  both	  a	  symbol	  of	  destruction	  and	  of	  life.	  All	  four	  of	  the	  logos	  using	  flame	  in	  this	  analysis	  use	  it	  in	  the	  context	  of	  a	  torch,	  which	  is	  likely	  the	  only	  way	  it	  would	  be	  suitable	  for	  hospital	  logo	  design.	  The	  torch	  represents	  a	  controlled	  flame,	  and	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the	  spark	  of	  life	  passed	  on	  from	  one	  to	  another.	  The	  logos	  in	  this	  analysis	  use	  highly	  abstracted	  flame	  forms	  and	  varying	  degrees	  of	  soft,	  curving	  contour	  edges;	  all	  but	  one	  logo	  uses	  a	  cool	  color	  palette.	  	   	  	   	   	   	   	   	   	   	  	  	  
Fig.	  52.	  Rehabilitation	  Institute	  of	  Chicago	  Logo.	  	  	  
	  	   	  	  	  
Fig.	  53.	  Barnes	  Jewish	  Hospital	  Logo.	  The	  color	  category	  with	  the	  highest	  percentage	  of	  logos	  was,	  by	  far,	  the	  blue	  category	  at	  thirty-­‐nine	  and	  a	  half	  percent	  (the	  Cleveland	  Clinic	  logo	  was	  exactly	  half	  blue	  and	  half	  green	  and	  is	  shared	  between	  the	  two	  categories).	  This	  is	  not	  surprising	  in	  light	  of	  the	  existing	  knowledge	  on	  the	  human	  response	  to	  color	  covered	  in	  the	  literature	  review.	  Blue,	  being	  a	  cool	  color	  with	  a	  short	  wavelength	  is	  less	  likely	  to	  cause	  arousal	  than	  warm	  colors	  with	  long	  wavelengths	  such	  as	  red	  and	  yellow,	  and	  therefore	  less	  likely	  to	  cause	  anxiety	  or	  be	  considered	  unpleasant.	  Blue	  can	  be	  associated	  with	  peaceful	  elements	  in	  the	  environment	  such	  as	  water	  or	  sky.	  The	  fact	  that	  the	  overwhelming	  majority	  of	  hospitals	  are	  using	  blue	  as	  a	  predominant	  color	  is	  appropriate	  based	  both	  on	  previous	  studies	  and	  the	  results	  of	  this	  study	  that	  are	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documented	  later	  in	  this	  section.	  The	  use	  of	  red	  being	  the	  second	  most	  dominant	  color	  within	  the	  group	  at	  thirteen	  percent,	  does	  not	  align	  itself	  with	  either	  the	  information	  presented	  in	  the	  literature	  review,	  or	  the	  results	  of	  this	  study.	  The	  drop	  in	  percentage	  between	  red	  and	  blue	  is	  significant,	  however,	  according	  to	  previous	  studies,	  red	  is	  a	  color	  which	  tends	  to	  cause	  arousal	  and	  potentially	  anxiety.	  In	  addition	  to	  the	  arousal-­‐causing	  long	  wavelength	  property	  of	  red,	  red	  can	  be	  associated	  with	  blood.	  Such	  an	  association	  makes	  it	  a	  rather	  inappropriate	  color	  choice	  for	  hospital	  or	  healthcare	  logo	  design.	  Perhaps	  the	  color	  was	  chosen	  for	  its	  attention	  grabbing	  properties.	  In	  some	  cases,	  such	  as	  those	  of	  the	  university	  medical	  centers,	  the	  color	  may	  have	  been	  dictated	  by	  the	  university’s	  identity	  colors.	  The	  third	  category,	  yellow	  and	  blue,	  is	  tied	  with	  red	  at	  thirteen	  percent.	  It	  is	  interesting	  to	  note	  that	  yellow	  does	  not	  appear	  as	  a	  single	  dominant	  color	  in	  any	  of	  the	  logos.	  This	  is	  likely	  an	  aesthetic	  choice,	  as	  yellow	  can	  be	  difficult	  to	  see	  on	  white	  backgrounds.	  The	  frequency	  of	  the	  combination	  of	  blue	  and	  yellow	  brings	  together	  a	  cool,	  short	  wavelength	  color,	  with	  a	  warm	  long	  wavelength	  color.	  While	  the	  yellow	  color	  may	  cause	  more	  arousal	  than	  the	  blue,	  it	  is	  also	  a	  color	  often	  associated	  with	  happiness.	  This	  association	  makes	  yellow	  and	  blue	  an	  appropriate	  combination	  for	  a	  hospital	  or	  healthcare	  logo.	  The	  yellow	  by	  itself	  could	  be	  harsh	  or	  unpleasant,	  however,	  the	  addition	  of	  the	  blue	  has	  a	  calming	  effect	  that	  allows	  the	  two	  colors	  to	  function	  collaboratively.	  It	  should	  be	  noted	  that	  most	  of	  the	  logos	  in	  the	  yellow	  and	  blue	  category	  use	  slightly	  to	  noticeably	  more	  blue	  than	  yellow.	  Although	  it	  might	  seem	  as	  though	  the	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logos	  in	  this	  category	  belong	  in	  the	  blue	  category,	  each	  logo	  had	  enough	  yellow	  to	  significantly	  affect	  the	  aesthetic	  and	  warrant	  the	  creation	  of	  a	  new	  category.	  	  Eleven	  percent	  of	  the	  logos	  analyzed	  were	  purple	  and	  eight	  and	  a	  half	  percent	  were	  green.	  Both	  purple	  and	  green	  are	  effective	  colors	  for	  hospital	  logo	  design,	  as	  they	  are	  both	  cool,	  short	  wavelength	  colors	  and	  therefore	  less	  arousing	  than	  their	  long	  wavelength	  counterparts.	  However,	  an	  argument	  can	  be	  made	  that	  green	  is	  actually	  a	  more	  effective	  color	  than	  purple	  because	  of	  its	  association	  with	  the	  natural	  environment.	  Nature,	  as	  documented	  in	  the	  literature	  review	  has	  been	  proven	  to	  aid	  healing	  and	  alleviate	  stress	  for	  patients.	  On	  the	  other	  hand,	  the	  association	  of	  green	  with	  the	  natural	  environment	  could	  lead	  to	  confusion	  in	  regards	  to	  the	  purpose	  of	  the	  entity	  the	  logo	  represents.	  This	  is	  an	  area	  in	  which	  further	  research	  is	  needed.	  	   The	  final	  color	  categories	  in	  descending	  order	  are:	  yellow	  and	  black,	  mutli,	  black,	  and	  brown	  and	  green.	  When	  considering	  the	  information	  presented	  in	  the	  literature	  review,	  the	  results	  of	  this	  study,	  design	  principles	  and	  general	  knowledge,	  none	  of	  these	  colors	  or	  combinations	  are	  suitable	  for	  most	  hospital	  or	  healthcare	  identities.	  Therefore	  it	  is	  logical	  their	  numbers	  are	  low.	  The	  color	  black	  is	  associated	  with	  death,	  and	  therefore	  not	  a	  fitting	  choice	  for	  a	  hospital	  logo.	  Most	  logos	  will	  have	  to	  be	  printed	  in	  black	  in	  certain	  applications,	  however	  due	  to	  its	  symbolic	  presence,	  black	  is	  not	  the	  ideal	  color	  for	  clients	  to	  associate	  with	  hospitals	  or	  healthcare	  identities.	  The	  combination	  of	  black	  and	  yellow	  is	  reminiscent	  of	  a	  bee	  or	  wasp,	  an	  effective	  association	  for	  a	  sports	  team,	  but	  not	  healthcare	  facility.	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   Mutli	  colored	  logos	  may	  be	  appropriate	  for	  children’s	  hospitals	  or	  clinics,	  but	  in	  other	  cases	  could	  appear	  somewhat	  frivolous	  in	  the	  context	  of	  hospital	  identity	  design.	  When	  presented	  with	  the	  multi-­‐colored	  Nebraska	  Orthopedic	  Hospital	  Logo	  in	  the	  focus	  groups,	  participants	  often	  responded	  that	  it	  seemed	  to	  have	  an	  intended	  audience	  of	  children.	  The	  designer	  must	  strike	  a	  balance	  between	  the	  somber	  tone	  of	  black	  and	  the	  playfulness	  of	  multi-­‐colored,	  ultimately	  creating	  a	  color	  palette	  that	  increases	  associations	  of	  trustworthiness,	  professionalism,	  relaxation	  and	  comfort.	  The	  combination	  of	  green	  and	  brown	  is	  likely	  to	  be	  instantly	  associated	  with	  organic,	  outdoor,	  nature	  or	  landscaping	  companies.	  Based	  on	  the	  writings	  of	  Kopec	  discussed	  in	  the	  literature	  review,	  nature	  has	  aided	  in	  patient	  recovery.	  	  Therefore,	  an	  identity	  that	  reflects	  nature	  in	  some	  way	  has	  the	  potential	  to	  evoke	  positive	  associations.	  However,	  a	  designer	  must	  be	  careful	  not	  to	  create	  such	  a	  strong	  impression	  of	  the	  natural	  world	  that	  the	  identity	  becomes	  misleading	  to	  the	  client.	  Finally,	  it	  is	  important	  to	  note	  that	  some	  of	  the	  logos	  used	  in	  the	  analysis	  are	  from	  university	  hospitals	  and	  display	  the	  university’s	  colors.	  University	  hospital	  logos	  must	  be	  given	  special	  consideration	  in	  the	  context	  of	  this	  research,	  as	  further	  research	  is	  needed	  to	  determine	  the	  best	  design	  practices	  for	  these	  particular	  instances.	  This	  issue	  is	  discussed	  further	  in	  the	  “Limitations	  and	  Areas	  of	  Future	  Research”	  section.	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5.2	  Focus	  Group	  Data	  and	  Word	  Coding	  Data	  from	  Literature:	  Data	  Analysis,	  
Results	  and	  Discussion	  
	   	  
	  The	  first	  step	  in	  collecting	  and	  analyzing	  the	  data	  from	  the	  focus	  groups	  and	  literature	  word	  coding	  was	  preparing	  the	  “Focus	  Groups	  Word	  List”	  that	  appears	  below.	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Secondly,	  the	  descriptive	  word	  list	  from	  the	  chapter	  entitled	  “Healthcare	  Environments”	  from	  Dan	  Kopec’s	  book	  Environmental	  Psychology	  for	  Design	  was	  compiled	  and	  appears	  below.	  The	  first	  page	  of	  the	  list	  contains	  the	  negative	  descriptors	  and	  the	  second	  page	  of	  the	  list	  contains	  the	  positive	  descriptors.	  	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
Fig.	  55.	  List	  of	  Negative	  Descriptive	  words	  in	  
Environmental	  Psychology	  for	  Design,	  Chapter	  11	  “Healthcare	  Environments”.	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Fig.	  56.	  List	  of	  Positive	  Descriptive	  words	  in	  
Environmental	  Psychology	  for	  
Design,	  Chapter	  11	  “Healthcare	  Environments”.	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  Thirdly,	  all	  of	  the	  positive	  words	  from	  “Focus	  Groups	  Words	  List”	  and	  “List	  of	  Descriptive	  words	  in	  Environmental	  Psychology	  for	  Healthcare,	  Chapter	  11	  “Healthcare	  Environments”	  were	  combined	  into	  to	  create	  the	  “Combined	  Focus	  Group	  and	  Literature	  Positive	  Word	  List”	  and	  all	  of	  the	  negative	  words	  were	  combined	  to	  create	  the	  “Combined	  Focus	  Group	  and	  Literature	  Negative	  Word	  List”.	  These	  word	  lists	  are	  displayed	  below	  and	  were	  used	  to	  identify	  each	  of	  the	  word	  pairs	  used	  in	  the	  semantic	  differentials.	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Fig.	  57.	  Combined	  Focus	  and	  Literature	  Positive	  Word	  List.	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Fig.	  58.	  Combined	  Focus	  Groups	  and	  Literature	  Negative	  Word	  List.	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   After	  compiling	  the	  first	  and	  second	  series	  of	  lists,	  the	  next	  step	  involved	  bolding	  all	  the	  words	  that	  had	  been	  repeated	  more	  than	  once.	  In	  order	  to	  ensure	  the	  validity	  of	  the	  survey	  instrument,	  it	  was	  important	  to	  choose	  words	  that	  were	  mentioned	  in	  the	  focus	  groups.	  The	  words	  that	  appeared	  on	  the	  original	  focus	  group	  list	  were	  enlarged	  and	  underlined	  so	  that	  they	  could	  be	  easily	  identified.	  The	  use	  of	  this	  procedure	  guaranteed	  that	  the	  words	  from	  the	  focus	  groups	  guided	  the	  data	  analysis	  and	  the	  words	  from	  the	  literature	  coding	  acted	  to	  supplement	  the	  words	  from	  the	  focus	  groups.	  In	  the	  “Combined	  Focus	  Groups	  and	  Literature	  Negative	  Word	  List”,	  the	  word	  with	  the	  largest	  number	  of	  occurrences	  between	  the	  focus	  groups	  and	  the	  literature	  coding	  was	  “stress/	  stressful/	  stressors”.	  The	  Reader’s	  Digest	  Oxford	  Complete	  Wordfinder	  lists	  the	  following	  definitions	  for	  the	  word	  stress:	  
Stress:	  	  
n.	  &	  v.	  1	  a	  pressure	  or	  tension	  exerted	  on	  a	  material	  object.	  b	  a	  quantity	  measuring	  this.	  
2	  a	  demand	  on	  physical	  or	  mental	  energy.	  b	  distress	  caused	  by	  this.	  3	  a	  emphasis	  b	  accentuation;	  emphasis	  laid	  on	  a	  syllable	  or	  word.	  C	  	  an	  accent	  esp.	  the	  principal	  one	  in	  a	  word.	  4	  Mech.	  Force	  per	  unit	  area	  exerted	  between	  contiguous	  bodies	  or	  parts	  of	  a	  body.	  	  v.	  tr.	  1	  lay	  stress	  on;	  emphasize.	  2	  subject	  to	  mechanical	  or	  physical	  or	  mental	  stress.	  	  	  	  The	  word	  stress	  has	  several	  possible	  meanings,	  the	  meaning	  intended	  in	  the	  context	  of	  this	  research	  would	  be	  “demand	  on	  physical	  or	  mental	  energy”	  and	  “distress	  caused	  by	  this”.	  However,	  it	  is	  possible	  a	  test	  participant	  could	  misinterpret	  the	  word	  to	  mean	  “pressure	  or	  tension	  exerted	  on	  a	  material	  object”	  or	  “accentuation;	  emphasis	  laid	  on	  a	  syllable	  or	  word.”	  In	  order	  to	  avoid	  any	  chance	  of	  misinterpretation	  of	  a	  word	  by	  a	  participant,	  the	  word	  stress	  was	  eliminated	  from	  consideration.	  The	  next	  word	  most	  frequently	  occurring	  word	  on	  the	  list	  was	  “Anxiety”,	  which	  can	  be	  a	  synonym	  for	  stress,	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but	  has	  a	  much	  lower	  possibility	  of	  being	  misinterpreted.	  Anxiety	  is	  defined	  in	  The	  
Reader’s	  Digest	  Oxford	  Complete	  Wordfinder	  as:	  
Anxiety:	  
1)	  the	  state	  of	  being	  anxious.	  2)	  concern	  about	  an	  imminent	  danger.	  3)	  anxious	  desire.	  
4)	  a	  thing	  that	  causes	  anxiety.	  5)	  a	  nervous	  disorder	  characterized	  by	  a	  state	  of	  excessive	  uneasiness.	  
	  
	  Because	  an	  adjective	  is	  more	  suitable	  for	  use	  in	  the	  semantic	  differential,	  the	  word	  was	  transferred	  from	  its	  noun	  form	  “anxiety”	  to	  its	  adjective	  form	  “anxious”,	  which	  is	  defined	  by	  The	  Reader’s	  Digest	  Oxford	  Complete	  Wordfinder	  as:	  	  
Anxious:	  	  
1)	  troubled;	  uneasy	  in	  the	  mind.	  2)	  caused	  or	  marked	  by	  anxiety.	  3)	  earnestly	  or	  uneasily	  wanting	  or	  trying.	  	  After	  determining	  that	  “anxious”	  would	  be	  used	  for	  one	  half	  of	  one	  of	  the	  bi-­‐polar	  word	  pairs,	  the	  “Combined	  Focus	  Groups	  and	  Literature	  Positive	  Word	  List”	  was	  used	  to	  identify	  an	  antonym	  for	  “anxious”.	  Three	  words	  on	  the	  list	  that	  had	  meanings	  opposite	  to	  anxious	  were	  “calm”	  (5	  occurrences),	  “secure/	  security”	  (7	  occurrences)	  and	  “relax/relaxed/relaxation”	  (7	  occurrences).	  “Relax/	  relaxed/	  relaxing”	  and	  “secure/	  security”	  both	  had	  higher	  numbers	  of	  occurrences	  than	  calm,	  therefore,	  calm	  was	  eliminated.	  The	  Reader’s	  Digest	  Oxford	  Complete	  Wordfinder	  defines	  secure	  as:	  
Secure:	  
	  adj.	  &	  v.	  	  	  adj.	  1)	  untroubled	  by	  danger	  or	  fear.	  2)	  safe	  against	  attack;	  impregnable.	  3)	  reliable,	  certain	  not	  to	  fail.	  4)	  fixed	  or	  fastened	  so	  as	  not	  to	  give	  way	  or	  get	  loose	  or	  be	  lost.	  5)	  a	  certain	  to	  achieve	  	  b	  safe;	  protected.	  	  	  v.	  tr.	  	  1)	  make	  secure	  or	  safe;	  fortify.	  2)	  fasten,	  close	  or	  confine	  securely.	  3)	  succeed	  in	  obtaining	  or	  achieving.	  4)	  guarantee	  against	  loss.	  5)	  compress	  to	  prevent	  from	  bleeding.	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The	  Reader’s	  Digest	  Oxford	  Complete	  Wordfinder	  defines	  the	  verb	  relax	  as:	  
Relax:	  	  
v.	  	  1)	  a	  tr.	  &	  intr.	  make	  or	  become	  less	  stiff	  or	  rigid.	  b	  make	  or	  become	  loose	  or	  slack;	  diminish	  in	  force	  or	  tension.	  c	  make	  or	  become	  less	  tense	  or	  anxious.	  	  2)	  tr.	  	  &	  intr.	  make	  or	  become	  less	  formal	  or	  strict.	  3)	  reduce	  or	  abate	  (one’s	  attention,	  efforts,	  etc.).	  	  4)	  cease	  work	  or	  effort.	  5)	  tr.	  (as	  relaxed	  adj.)	  	  at	  ease;	  unperturbed.	  
	  Much	  like	  the	  word	  “stress”,	  the	  word	  “secure”	  has	  several	  potential	  divergent	  meanings	  and	  is	  much	  more	  likely	  than	  the	  word	  “relaxed”	  to	  be	  misinterpreted.	  Additionally,	  one	  of	  the	  definitions	  of	  “relax”	  is	  “to	  make	  or	  become	  less	  tense	  or	  anxious”.	  For	  these	  reasons,	  “secure”	  was	  eliminated	  and	  “relaxed”	  (adjective	  form	  of	  the	  word)	  was	  identified	  as	  the	  second	  half	  of	  the	  first	  word	  pair	  for	  the	  semantic	  differential.	  	   In	  order	  to	  determine	  the	  first	  word	  for	  the	  second	  word	  pairing,	  the	  most	  frequently	  occurring	  word	  on	  the	  “Combined	  Focus	  and	  Literature	  Positive	  Word	  List”	  was	  identified.	  This	  word	  was	  “comfort/comforting/comfortable”.	  Comfort	  (noun	  and	  verb	  form)	  and	  comforting	  (adjective	  form)	  are	  defined	  by	  The	  Reader’s	  Digest	  Oxford	  
Complete	  Wordfinder	  as:	  
Comfort:	  	  
n.	  &	  v.	  	  n.	  1)	  consolation;	  relief	  in	  affliction.	  2)	  a	  	  a	  state	  of	  physical	  well-­‐being.	  b	  	  things	  that	  make	  life	  easy	  or	  pleasant.	  3	  a	  cause	  of	  satisfaction.	  4	  a	  person	  who	  consoles	  or	  helps	  one.	  	  v.	  tr.	  1)	  soothe	  in	  grief.	  2)	  make	  comfortable.	  	  
Comforting:	  	  
	  adj.	  affording	  comfort	  or	  solace.	  	  The	  “Combined	  Focus	  and	  Literature	  Negative	  Word	  List”	  was	  used	  to	  find	  an	  antonym	  for	  “comforting”.	  After	  the	  words	  “stress”	  and	  “anxiety”	  the	  third	  most	  frequently	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occurring	  negative	  words	  were	  “lack/loss	  of	  control”,	  “sad”,	  and	  “aggressive”,	  all	  of	  which	  occurred	  four	  times	  each.	  None	  of	  these	  words	  occurring	  at	  a	  rate	  of	  four	  were	  suitable	  antonyms	  for	  “comforting”,	  so	  the	  rest	  of	  the	  words	  occurring	  at	  a	  rate	  of	  three	  and	  two	  were	  considered.	  These	  words	  were:	  “cold”	  (3),	  “condescending”	  (3),	  “craziness”	  (2),	  	  “frustration”	  (3),	  “harsh”	  (2),	  “overwhelmed”	  (2),	  “uneasy”	  (2),	  “unheard”	  (3).	  Craziness	  was	  eliminated	  as	  it	  is	  not	  an	  antonym	  for	  “comforting”	  and	  “cold”	  was	  eliminated	  as	  it	  is	  could	  be	  misinterpreted	  as	  referring	  to	  temperature	  and	  because	  temperature	  words	  are	  often	  used	  in	  conjunction	  with	  colors.	  “Condescending”	  while	  somewhat	  oppositional	  to	  “comforting”	  can	  be	  paired	  more	  directly	  with	  “deferential”.	  “Frustration”	  pairs	  more	  directly	  with	  “satisfaction”.	  “Overwhelm”	  is	  a	  word	  which	  can	  have	  both	  positive	  and	  negative	  connotations,	  so	  it	  is	  not	  suitable	  for	  use	  in	  the	  semantic	  differential.	  “Unheard”	  does	  not	  make	  sense	  in	  the	  visual	  context	  of	  this	  research.	  Eliminating	  these	  words	  leaves	  two	  words,	  “uneasy”	  and	  “harsh”.	  The	  word	  “uneasy”	  is	  a	  synonym	  for	  	  “anxious”,	  which	  is	  already	  used	  in	  the	  first	  word	  pairing.	  	  This	  leaves	  the	  word	  “harsh”,	  which	  can	  function	  as	  an	  opposite	  of	  “comforting”	  and	  therefore	  was	  identified	  as	  the	  best	  bi-­‐polar	  match	  for	  the	  word	  pair.	  The	  data	  analysis	  for	  the	  focus	  groups	  and	  literature	  word	  coding	  resulted	  with	  the	  selection	  of	  the	  following	  two	  bi-­‐polar	  word	  pairs:	  Anxious/Relaxed	  Harsh/Comforting.	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5.3	  Survey	  Test	  	  
	   5.3.1	  Data	  Analysis	  The	  following	  tables	  describes	  the	  demographics	  of	  the	  test	  participants,	  the	  total	  number	  of	  test	  participants	  was	  n=34.	   	   	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
Tables	  4a-­	  4d	  .	  Test	  Participant	  Demographic	  Information.	  
Table	  4a	  
	  Participant	  
Age	  
Number	  of	  
Participants	  19	   2	  (5.9%)	  20	   12	  (35.3%)	  21	   3	  (8.8%)	  22	   3	  (8.8%)	  23	   3	  (8.8%)	  24	   5	  	  (14.7%)	  25	   6	  (17.6%)	  Total	   34	  
Table	  4b	  
Participant	  Race	   Number	  of	  
Participants	  Asian/	  Asian	  American	   7	  (20.6%)	  African	  American	   4	  (8.5%)	  Hispanic	   1	  (2.9%)	  Non-­‐Hispanic	  White	   22	  (64.7%)	  Total	   34	  	  
Table	  4c	  
Participant	  
Gender	  
	  
Number	  of	  
Participants	  Female	   21	  (61.8%)	  Male	   13	  (38.2%)	  Total	  	   34	  
Table	  4d	  
Participant	  
Level	  of	  
Education	  
Number	  of	  
Participants	  1-­‐4	  years	  of	  college	   22	  (64.7)	  Graduate	  School	   12	  (35.3%)	  Total	   34	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Analysis	  by	  Test	  The	  next	  set	  of	  graphs	  and	  tables	  will	  display	  the	  mean	  rating	  (between	  one	  and	  eight)	  of	  each	  variable	  for	  each	  of	  ten	  tests.	  The	  negative	  descriptor	  in	  the	  test	  was	  assigned	  a	  value	  of	  one	  and	  the	  positive	  descriptor	  was	  assigned	  a	  value	  of	  eight.	  Therefore,	  the	  lower	  the	  number	  the	  more	  negative	  the	  association,	  the	  higher	  the	  number	  the	  more	  positive	  the	  association.	  Test	  #1:	  Curvilinear	  vs.	  Rectilinear:	  Harsh/Comforting	  
Red	  Rectilinear	   Yellow	  Rectilinear	   Red	  Curvilinear	   Green	  Rectilinear	   Yellow	  Curvilinear	   Blue	  Rectilinear	   Green	  Curvilinear	   Blue	  Curvilinear	  1.71	   3.12	   3.32	   4.26	   5.12	   5.24	   6.12	   7.15	  
Table	  5.	  Mean	  ratings	  of	  variables	  for	  Curvilinear	  vs.	  Rectilinear:	  Harsh/	  Comforting	  Test.	  	  	  	  
	  	  	  
	  
	  
	  
	  
	  
	  
	  
Fig.	  59.	  Graph	  of	  mean	  ratings	  of	  variables	  for	  Curvilinear	  vs.	  Rectilinear:	  Harsh/	  Comforting	  Test.	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Test	  #2:	  Line	  vs.	  Mass:	  Harsh/Comforting	  	  Red	  Line	   Yellow	  Line	   Red	  Mass	   Green	  Line	   Yellow	  Mass	   Blue	  Line	   Green	  Mass	   Blue	  Mass	  2.38	   3.44	   3.47	   4.21	   4.79	   5.09	   5.94	   6.68	  	  
Table	  6.	  	  Mean	  ratings	  of	  variables	  for	  Line	  vs.	  Mass:	  Harsh/Comforting	  Test.	  	  	  	  	  	  	  	  	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
Fig.	  60.	  Graph	  of	  mean	  ratings	  of	  variables	  for	  Line	  vs.	  Mass:	  Harsh/Comforting	  Test.	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Test	  #3:	  Simple	  vs.	  Complex:	  Harsh/Comforting	  	  Red	  Complex	   Yellow	  Complex	   Green	  Complex	   Blue	  Complex	   Red	  Simple	   Yellow	  Simple	   Green	  Simple	   Blue	  Simple	  1.82	   2.62	   3.38	   4.15	   4.82	   5.62	   6.42	   7.25	  	  
Table	  7.	  Mean	  ratings	  of	  variables	  for	  Simple	  vs.	  Complex:	  Harsh/Complex	  Test.	  	  	  	  	  	  	  	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
Fig.	  61.	  Graph	  of	  mean	  ratings	  of	  variables	  for	  Simple	  vs.	  Complex:	  Harsh/Complex.	  Test.	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  Test	  #4:	  Symmetrical	  vs.	  Asymmetrical:	  Harsh/Comforting	  Red	  Asymmet.	   Red	  Symmet.	   Yellow	  Symmet.	   Yellow	  Asymmet.	   Green	  Asymmet.	   Green	  Symmet.	   Blue	  Asymmet.	   Blue	  Symmet.	  2.56	   2.68	   3.68	   3.71	   5.06	   5.44	   6.38	   6.50	  
	  
Table	  8.	  Mean	  ratings	  of	  variables	  for	  Symmetrical	  vs.	  Asymmetrical:	  Harsh/	  Comforting	  Test.	  	  	  	  	  	  	  	  	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
Fig.	  62.	  Graph	  of	  mean	  ratings	  of	  variables	  for	  Symmetrical	  vs.	  Asymmetrical:	  Harsh/	  Comforting	  Test.	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  Test	  #5:	  Vertical	  vs.	  Horizontal	  vs.	  Diagonal:	  Harsh/Comforting	  Test	  Red	  Diagonal	   Red	  Vertical	   Blue	  Diagonal	   Red	  Horizontal	   Blue	  Vertical	   Blue	  Horizontal	  1.35	   3.00	   3.09	   3.38	   4.85	   5.36	  	  	  
Table	  9.	  Mean	  ratings	  for	  Vertical	  vs.	  Horizontal	  vs.	  Diagonal:	  Harsh/	  Comforting	  Test.	  	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
Fig.	  63.	  Graph	  of	  mean	  ratings	  for	  Vertical	  vs.	  Horizontal	  vs.	  Diagonal:	  Harsh/	  Comforting	  Test.	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  Test	  #6:	  Simple	  vs.	  Complex:	  Anxious/	  Relaxed	  Red	  Complex	   Yellow	  Complex	   Green	  Complex	   Blue	  Complex	   Red	  Simple	   Yellow	  Simple	   Green	  Simple	   Blue	  Simple	  1.74	   2.15	   3.47	   4.21	   5.06	   5.29	   6.68	   7.52	  
	  
Table	  10.	  Mean	  ratings	  for	  Simple	  vs.	  Complex:	  Anxious/	  Relaxed	  Test.	  	  	  	  	  	  	  	  	  	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
Fig.	  64.	  Graph	  of	  mean	  ratings	  for	  Simple	  vs.	  Complex:	  Anxious/	  Relaxed	  Test.	  
	  
	  
	  
	   130	  
!"#$%
&"'(%
&"$!% &"!$%
)"!(%
)"*+%
("!#%
("(,%
"''%
$"''%
!"''%
&"''%
*"''%
)"''%
("''%
+"''%
,"''%
-./%0122"% -./%34122"% 5.6678%0122"% 5.6678%34122"% 9:..;%0122"% 9:..;%34122"% <6=.%0122"% <6=.%34122"%
!"##$%&'()*+,-.+/-"##$%&'()*0+/12'34-5+6$*)2$7+
:.6>?./%
>;?@7=4%
Test	  #7:	  Symmetrical	  vs.	  Asymmetrical:	  Anxious/	  Relaxed	  Test.	  Red	  Symm.	   Red	  Asymm.	   Yellow	  Symm.	   Yellow	  Asymm.	   Green	  Symm.	   Green	  Asymm.	   Blue	  Symm.	   Blue	  Asymm.	  2.91	   3.06	   3.12	   3.21	   5.26	   5.47	   6.29	   6.68	  	  
Table	  11.	  	  Mean	  ratings	  for	  Symmetrical	  vs.	  Asymmetrical:	  Anxious/	  Relaxed	  Test.	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
Fig.	  65.	  Graph	  of	  mean	  ratings	  for	  Symmetrical	  vs.	  Asymmetrical:	  Anxious/	  Relaxed	  Test.	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  Test	  #8:	  Vertical	  vs.	  Horizontal	  vs.	  Diagonal:	  Anxious/	  Relaxed	  	  Red	  Diagonal	   Red	  Vertical	   Blue	  Diagonal	   Red	  Horizontal	   Blue	  Vertical	   Blue	  Horizontal	  1.32	   2.88	   2.91	   3.76	   4.68	   5.47	  	  
Table	  12.	  Mean	  ratings	  for	  Vertical	  vs.	  Horizontal	  vs.	  Diagonal:	  Anxious/	  Relaxed	  Test.	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
Fig.	  66.	  Graph	  of	  mean	  ratings	  for	  Vertical	  vs.	  Horizontal	  vs.	  Diagonal:	  Anxious/	  Relaxed	  Test.	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  Test	  #9:	  Line	  vs.	  Mass:	  Anxious/	  Relaxed	  	  Red	  Line	   Yellow	  Line	   Green	  Line	   Red	  Mass	   Yellow	  Mass	   Blue	  Line	   Green	  Mass	   Blue	  Mass	  2.21	   2.53	   4.03	   4.44	   4.68	   4.71	   6.32	   7.12	  	  
Table	  13.	  Mean	  ratings	  for	  Line	  vs.	  Mass	  Anxious/	  Relaxed	  Test.	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
	  
	  
	  
	  
	  
	  
Fig.	  67.	  Graph	  of	  mean	  ratings	  for	  Line	  vs.	  Mass:	  Anxious/	  Relaxed	  Test.	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  Test	  #10:	  Curvilinear	  vs.	  Rectilinear:	  Anxious/	  Relaxed.	  	  	  Red	  Rectilinear	   Yellow	  Rectilinear	   Red	  Curvilinear	   Yellow	  Curvilinear	   Green	  Rectilinear	   Blue	  Rectilinear	   Green	  Curvilinear	   Blue	  Curvilinear	  2.24	   2.38	   3.97	   4.06	   4.59	   5.29	   6.29	   7.18	  	  
Table	  14.	  Mean	  ratings	  for	  Curvilinear	  vs.	  Rectilinear:	  Anxious/	  Relaxed	  Test.	  	  	  	  	  	  	  	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
Fig.	  68.	  Graph	  of	  mean	  ratings	  for	  Curvilinear	  vs.	  Rectilinear:	  Anxious/	  Relaxed	  Test.	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Shape	  Analysis	  The	  following	  table	  and	  graph	  displays	  an	  analysis	  by	  shape	  variable.	  This	  analysis	  was	  conducted	  by	  adding	  the	  mean	  ratings	  of	  all	  the	  shape	  variables	  from	  the	  categories:	  rectilinear,	  curvilinear,	  line,	  mass,	  symmetrical,	  asymmetrical,	  simple	  and	  complex.	  The	  mean	  ratings	  were	  then	  averaged	  to	  find	  a	  mean	  rating	  for	  the	  group	  as	  a	  whole.	  Refer	  to	  figures	  thirty	  through	  thirty-­‐three	  to	  see	  samples	  of	  the	  actual	  shapes	  presented	  to	  the	  participants.	  The	  following	  shapes	  were	  used	  in	  the	  test:	  line	  –	  evenly	  spaced,	  medium	  thickness	  lines	  in	  a	  square	  shape,	  mass	  –	  square,	  curvilinear	  –	  circle,	  rectilinear	  –	  square,	  simple	  –	  circle,	  complex	  –	  twelve	  point	  star,	  symmetrical	  –	  square,	  
asymmetrical	  –	  rectangle.	  	  	  	  	  	  	  	  	  	  	  	  	  	  
Fig.	  69.	  Graph	  of	  mean	  ratings	  for	  combined	  shape	  variables.	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  Complex	   Line	   Rectilinear	   Symmetrical	   Asymmetrical	   Curvilinear	   Mass	   Simple	  2.94	   3.57	   3.69	   4.49	   4.41	   5.40	   5.43	   6.08	  
	  
Table	  15.	  Mean	  ratings	  for	  combined	  shape	  variables.	  
	  The	  next	  table	  and	  graph	  set	  displays	  the	  combined	  mean	  ratings	  for	  the	  variables:	  vertical,	  horizontal	  and	  diagonal.	  The	  same	  process	  used	  to	  find	  the	  combined	  means	  for	  the	  shape	  variables	  was	  used	  in	  this	  analysis.	  	  	  	  	  	  	  	  	  	  	  	  
	  
Fig.	  70.	  Graph	  of	  mean	  ratings	  for	  combined	  variables	  vertical,	  horizontal,	  diagonal.	  	  Diagonal	   Vertical	   Horizontal	  2.17	   3.85	   4.5	   Table	  16.	  Mean	  ratings	  for	  combined	  variables	  vertical,	  horizontal,	  diagonal.	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Color	  Analysis	  The	  next	  table	  and	  graph	  set	  displays	  the	  mean	  ratings	  of	  each	  of	  the	  four	  color	  variables	  combined.	  The	  same	  process	  used	  to	  find	  the	  combined	  mean	  ratings	  for	  the	  shape	  variables	  was	  used	  for	  this	  analysis.	  	  	  	  	  	  	  	  	  	  	  	  
	  
	  
	  
Fig.	  71.	  Graph	  of	  mean	  ratings	  of	  combined	  color	  variables.	  	  	  	  	  Red	   Yellow	   Green	   Blue	  2.91	   3.72	   5.19	   5.63	  	  
Table	  17.	  Mean	  ratings	  of	  combined	  color	  variables.	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Compilation	  of	  all	  mean	  variables	  from	  tests	  The	  following	  table	  combines	  all	  of	  the	  variable	  means	  from	  each	  of	  the	  ten	  tests.	  The	  lowest	  mean	  rating	  from	  all	  the	  variables	  and	  the	  highest	  mean	  rating	  from	  all	  the	  variables	  are	  bolded,	  enlarged,	  underlined	  and	  in	  red.	  
Red	  Rectilinear	  HC	   Yellow	  Rectilinear	  HC	   Red	  Curvilinear	  HC	   Green	  Rectilinear	  HC	   Yellow	  Curvilinear	  HC	   Blue	  Rectilinear	  HC	   Green	  Curvilinear	  HC	   Blue	  Curvilinear	  HC	  1.71	   3.12	   3.32	   4.26	   5.12	   5.24	   6.12	   7.15	  Red	  Line	  HC	   Yellow	  Line	  HC	   Red	  Mass	  HC	   Green	  Line	  HC	   Yellow	  Mass	  HC	   Blue	  Line	  HC	   Green	  Mass	  HC	   Blue	  Mass	  HC	  2.38	   3.44	   3.47	   4.21	   4.79	   5.09	   5.94	   6.68	  Red	  Complex	  HC	   Yellow	  Complex	  HC	   Green	  Complex	  HC	   Blue	  Complex	  HC	   Red	  Simple	  	  HC	   Yellow	  Simple	  	  HC	   Green	  Simple	  	  HC	   Blue	  Simple	  	  HC	  1.82	   2.62	   3.38	   4.15	   4.82	   5.62	   6.42	   7.25	  Red	  Asymm.	  HC	   Red	  Symm.	  	  HC	   Yellow	  Asymm.	  HC	   Yellow	  Symm.	  	  HC	   Green	  Asymm.	  HC	   Green	  Symm.	  	  HC	   Blue	  Asymm.	  HC	   Blue	  Symm.	  	  HC	  2.56	   2.68	   3.68	   3.71	   5.06	   5.44	   6.38	   6.50	  Red	  Diagonal	  HC	   Red	  Vertical	  HC	   Blue	  Diagonal	  HC	   Red	  Horizontal	  HC	   Blue	  Vertical	  HC	   Blue	  Horizontal	  HC	   	   	  1.35	   3.00	   3.09	   3.38	   4.85	   5.36	   	   	  Red	  Complex	  AR	   Yellow	  Complex	  AR	   Green	  Complex	  AR	   Blue	  Complex	  AR	   Red	  Simple	  	  	  AR	   Yellow	  Simple	  	  	  AR	   Green	  Simple	  	  AR	   Blue	  Simple	  AR	  1.74	   2.15	   3.47	   4.21	   5.06	   5.29	   6.68	   7.52	  Red	  Symm.	  	  AR	   Red	  Asymm.	  AR	   Yellow	  Symm.	  	  AR	   Yellow	  Asymm.	  AR	   Green	  Symm.	  	  AR	   Green	  Asymm.	  AR	   Blue	  Symm.	  	  AR	   Blue	  Asymm.	  AR	  2.91	   3.06	   3.12	   3.21	   5.26	   5.47	   6.29	   6.68	  
Red	  
Diagonal	  
AR	  
Red	  Vertical	  AR	   Blue	  Diagonal	  AR	   Red	  Horizontal	  AR	   Blue	  Vertical	  AR	   Blue	  Horizontal	  AR	   	   	  
1.32	   2.88	   2.91	   3.76	   4.68	   5.47	   	   	  Red	  Line	  AR	   Yellow	  Line	  AR	   Green	  Line	  AR	   Red	  Mass	  AR	   Yellow	  Mass	  AR	   Blue	  Line	  AR	   Green	  Mass	  AR	   Blue	  Mass	  AR	  2.21	   2.53	   4.03	   4.44	   4.68	   4.71	   6.32	   7.12	  Red	  Rectilinear	   Yellow	  Rectilinear	   Red	  Curvilinear	   Green	  Rectilinear	   Yellow	  Curvilinear	   Blue	  Rectilinear	   Green	  Curvilinear	   Blue	  Curvilinear	  2.24	   2.38	   3.97	   4.06	   4.59	   5.29	   6.29	   7.18	  	  
Table	  18.	  Compilation	  of	  all	  mean	  variables	  from	  tests.	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Gender	  Analysis	  The	  next	  tables	  and	  graphs	  display	  a	  gender	  analysis.	  Participants	  were	  separated	  by	  gender	  and	  then	  their	  responses	  were	  averaged	  for	  each	  variable.	  Table	  nineteen	  shows	  male	  and	  female	  means	  for	  all	  of	  the	  test	  variables.	  When	  there	  is	  a	  difference	  of	  1.0	  or	  greater	  between	  the	  male	  and	  female	  response	  means,	  the	  numbers	  are	  bolded,	  enlarged,	  underlined	  and	  in	  red.	  Figure	  seventy-­‐two	  and	  table	  twenty	  display	  the	  mean	  rating	  of	  all	  the	  color	  variables	  separated	  by	  gender.	  In	  order	  to	  analyze	  this	  data,	  the	  female	  mean	  ratings	  and	  male	  mean	  ratings	  (displayed	  in	  table	  19)	  for	  each	  color	  category	  were	  averaged.	  Table	  twenty-­‐one	  and	  figure	  seventy-­‐three	  show	  a	  gender	  break	  down	  for	  the	  shape	  variables	  and	  table	  twenty-­‐two	  and	  figure	  seventy-­‐four	  show	  a	  gender	  break	  down	  for	  the	  vertical,	  horizontal	  and	  diagonal	  variables.	  The	  same	  procedures	  used	  to	  analyze	  the	  color	  variable	  data	  by	  gender	  were	  used	  for	  the	  shape	  and	  vertical,	  horizontal,	  diagonal	  variables.	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   Red	  Rect.	  HC	   Yellow	  Rect.	  HC	   Red	  Curv.	  HC	   Green	  Rect.	  HC	   Yellow	  Curv.	  HC	   Blue	  Rect.	  HC	   Green	  Curv.	  HC	   Blue	  Curv.	  HC	  Male	   1.85	   3.08	   3.08	   4.53	   4.61	   5.85	   6	   6.92	  Female	   1.62	   3.14	   3.48	   4.10	   5.42	   4.86	   6.10	   7.29	  	   Red	  Line	  HC	   Yellow	  Line	  HC	   Red	  Mass	  HC	   Green	  Line	  HC	   Yellow	  Mass	  HC	   Blue	  Line	  HC	   Green	  Mass	  HC	   Blue	  Mass	  HC	  Male	   2.31	   2.62	   3.54	   4.31	   4.77	   5.23	   6.23	   7	  Female	   2.49	   3.95	   3.43	   4.14	   4.81	   5	   5.76	   6.48	  	   Red	  Complex	  HC	   Yellow	  Complex	  HC	   Green	  Complex	  HC	   Blue	  Complex	  HC	   Red	  Simple	  	  HC	   Yellow	  Simple	  	  HC	   Green	  Simple	  	  HC	   Blue	  Simple	  	  HC	  Male	   1.85	   2.15	   3.23	   4.31	   5.10	   5.38	   6.62	   7.56	  Female	   1.81	   2.90	   3.48	   4.05	   4.67	   5.76	   6.19	   7.56	  	   Red	  Asymm.	  HC	   Red	  Symm.	  	  HC	   Yellow	  Asymm.	  HC	   Yellow	  Symm.	  	  HC	   Green	  Asymm.	  HC	   Green	  Symm.	  	  HC	   Blue	  Asymm.	  HC	   Blue	  Symm.	  	  HC	  Male	   2.62	   2.69	   3.10	   3.31	   5.30	   5.54	   6.77	   6.69	  Female	   2.52	   2.67	   4.10	   3.90	   4.90	   5.38	   6.14	   6.38	  	   Red	  Diagonal	  HC	   Red	  Vertical	  HC	   Blue	  Diagonal	  HC	   Red	  Horizontal	  HC	   Blue	  Vertical	  HC	   Blue	  Horizontal	  HC	   	   	  Male	   1.15	   3.38	   2.61	   3.62	   4.92	   5.31	   	   	  Female	   1.48	   2.76	   3.38	   3.24	   4.81	   5.71	   	   	  	   Red	  Complex	  AR	   Yellow	  Complex	  AR	   Green	  Complex	  AR	   Blue	  Complex	  AR	   Red	  Simple	  	  	  AR	   Yellow	  Simple	  	  	  AR	   Green	  Simple	  	  AR	   Blue	  Simple	  	  AR	  Male	   1.69	   2.10	   3.10	   3.92	   5.46	   5.54	   6.69	   7.53	  Female	   1.76	   2.20	   3.71	   4.38	   4.81	   5.14	   6.67	   7.47	  	   Red	  Symm.	  	  AR	   Red	  Asymm.	  AR	   Yellow	  Symm.	  	  AR	   Yellow	  Asymm.	  AR	   Green	  Symm.	  	  AR	   Green	  Asymm.	  AR	   Blue	  Symm.	  	  AR	   Blue	  Asymm.	  AR	  Male	   3.54	   3.23	   2.85	   2.92	   5.10	   5.23	   6.31	   6.85	  Female	   2.76	   2.71	   3.29	   3.38	   5.38	   5.62	   6.28	   6.57	  	   	  	  Red	  Diagonal	  AR	  
	  	  Red	  Vertical	  AR	  
	  	  Blue	  Diagonal	  AR	  
	  	  Red	  Horizontal	  AR	  
	  	  Blue	  Vertical	  AR	  
	  	  Blue	  Horizontal	  AR	  
	   	  
Male	   1.38	   2.62	   3.15	   3.77	   4.77	   5.31	   	   	  Female	   1.29	   3.04	   2.68	   3.76	   4.61	   5.57	   	   	  	   Red	  Line	  AR	   Yellow	  Line	  AR	   Green	  Line	  AR	   Red	  Mass	  AR	   Yellow	  Mass	  AR	   Blue	  Line	  AR	   Green	  Mass	  AR	   Blue	  Mass	  AR	  Male	   2.23	   1.85	   3.14	   5.15	   4.92	   4.62	   6.38	   7.53	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Female	   2.19	   2.95	   4.52	   4	   4.52	   4.76	   6.29	   6.86	  	   Red	  Rect.	  AR	   Yellow	  Rect.	  AR	   Red	  Curv.	  AR	   Green	  Rect.	  AR	   Yellow	  Curv.	  AR	   Blue	  Rect.	  AR	   Green	  Curv.	  AR	   Blue	  Curv.	  AR	  Male	   2.23	   2.15	   4.46	   4.38	   4.00	   5.31	   6.23	   7.23	  Female	   2.24	   2.52	   3.67	   4.71	   4.10	   5.29	   6.34	   7.14	  	  	  
Table	  19.	  	  Gender	  Analysis	  of	  mean	  ratings	  of	  variables.	  	  	  	  	  	  	  	  	  	  	  	  	  	  
Fig.	  72.	  Graph	  of	  gender	  comparison	  of	  combined	  mean	  ratings	  for	  the	  color	  variables.	  	  	   Red	   Yellow	   Green	   Blue	  Male	   3.04	   3.46	   5.13	   6.57	  Female	   2.84	   3.88	   5.21	   5.6	  
	  
Table	  20.	  Gender	  comparison	  of	  combined	  mean	  rating	  for	  the	  color	  variables.	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Fig.	  73.	  Graph	  of	  gender	  comparison	  of	  combined	  mean	  ratings	  for	  shape	  variables.	  	  	  	   Male	   Female	  Complex	   2.79	   3.04	  Line	   3.29	   3.75	  Rectilinear	   3.67	   3.56	  Symmetrical	   4.50	   4.51	  Asymmetrical	   4.50	   4.49	  Curvilinear	   5.32	   5.44	  Mass	   5.69	   5.26	  Simple	   6.29	   6.03	  	  	  Table	  21.	  Gender	  comparison	  of	  combined	  mean	  ratings	  for	  shape	  variables.	  	  	  
	   142	  
!"#$%
!"!&%
'"$(%
'")&%
("*%
("*$%
#%
#"*%
&%
&"*%
!%
!"*%
'%
'"*%
(%
("*%
*%
+,-./0-1%2-13% +,-./0-1%435-13% 63789-1%2-13% 63789-1%435-13% :/7,;/0<-1%2-13% :/7,;/0<-1%435-13%
!"#$"%&'()*+%,-(#&(.&/"%01+23&4(%,5(#6+2&+#$&7,+8(#+2&'()9,#"$&:"+#&;+0#8-&
=/>,8?3%
03.-8?3%
	  	  	  	  	  	  	  	  	  	  	  	  	  
Fig.	  74.	  Graph	  of	  gender	  comparison	  of	  vertical,	  horizontal	  and	  diagonal	  combined	  mean	  ratings.	  	  	  	  	  	   Diagonal	   Vertical	   Horizontal	  Male	   2.07	   3.74	   4.50	  Female	   2.21	   3.81	   4.57	  	  
Table	  22.	  Gender	  comparison	  of	  vertical,	  horizontal	  and	  diagonal	  combined	  mean	  ratings.	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Cultural	  Analysis	  The	  following	  tables	  and	  graphs	  display	  an	  analysis	  of	  the	  mean	  ratings	  for	  the	  test	  variables	  broken	  down	  into	  two	  cultural	  groups,	  Asian/Asian	  American,	  African	  American	  and	  Hispanic	  American	  comprise	  group	  one,	  Caucasians	  comprise	  group	  two.	  Group	  one	  consists	  of	  twelve	  total	  participants:	  seven	  Asian/	  Asian	  Americans,	  four	  African	  Americans	  and	  one	  Hispanic	  American.	  Group	  two	  consists	  of	  twenty-­‐two	  Caucasians.	  It	  is	  important,	  however,	  to	  note	  that	  the	  majority	  of	  the	  participants,	  regardless	  of	  race	  were	  ethnically	  American.	  In	  table	  twenty–three,	  which	  displays	  all	  the	  mean	  ratings	  of	  the	  variables	  by	  cultural	  group,	  a	  difference	  of	  1.0	  or	  greater	  between	  the	  response	  means	  of	  the	  two	  groups	  is	  indicated	  by	  the	  bolded,	  enlarged,	  underlined	  numbers	  in	  red.	  When	  there	  is	  a	  difference	  that	  is	  between	  .90	  and	  1.0	  the	  numbers	  are	  displayed	  in	  red.	  Table	  twenty-­‐four	  and	  figure	  seventy-­‐five	  provide	  an	  analysis	  of	  color	  responses	  by	  cultural	  group.	  Table	  twenty-­‐five	  and	  figure	  seventy-­‐six	  display	  the	  analysis	  of	  the	  combined	  mean	  ratings	  of	  each	  of	  the	  shape	  variables	  by	  cultural	  group.	  Table	  twenty-­‐six	  and	  figure	  seventy-­‐seven	  provide	  an	  analysis	  by	  cultural	  group	  of	  the	  participants’	  responses	  to	  the	  vertical,	  horizontal	  and	  diagonal	  variables.	  	  	   Red	  Rect.	  HC	   Yellow	  Rect.	  HC	   Red	  Curv.	  HC	   Green	  Rect.	  HC	   Yellow	  Curv.	  HC	   Blue	  Rect.	  HC	   Green	  Curv.	  HC	   Blue	  Curv.	  HC	  Group	  1	   2.33	   3.75	   3.75	   3.83	   5.10	   5.17	   5.33	   6.75	  Group	  2	   1.36	   2.77	   3.10	   4.5	   5.14	   5.27	   6.70	   7.36	  	   Red	  Line	  HC	   Yellow	  Line	  HC	   Red	  Mass	  HC	   Green	  Line	  HC	   Yellow	  Mass	  HC	   Blue	  Line	  HC	   Green	  Mass	  HC	   Blue	  Mass	  HC	  Group	  1	   3.00	   3.84	   4.25	   3.92	   5.10	   4.75	   5.10	   6.10	  Group	  2	   2.05	   3.23	   3.05	   4.36	   4.64	   5.27	   4.63	   7.00	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   Red	  Complex	  HC	   Yellow	  Complex	  HC	   Green	  Complex	  HC	   Blue	  Complex	  HC	   Red	  Simple	  	  HC	   Yellow	  Simple	  	  HC	   Green	  Simple	  	  HC	   Blue	  Simple	  	  HC	  Group	  1	   2.10	   2.83	   2.75	   3.82	   5.58	   6.10	   5.90	   7.5	  Group	  2	   1.68	   2.50	   3.72	   4.27	   4.41	   5.36	   6.68	   7.36	  	   Red	  Asymm.	  HC	   Red	  Symm.	  	  HC	   Yellow	  Asymm.	  HC	   Yellow	  Symm.	  	  HC	   Green	  Asymm.	  HC	   Green	  Symm.	  	  HC	   Blue	  Asymm.	  HC	   Blue	  Symm.	  	  HC	  Group	  1	   3.00	   3.75	   3.58	   4.75	   3.92	   4.83	   5.67	   6.5	  Group	  2	   2.32	   2.10	   3.77	   3.10	   5.68	   5.77	   6.77	   6.5	  	   Red	  Diagonal	  HC	   Red	  Vertical	  HC	   Blue	  Diagonal	  HC	   Red	  Horizontal	  HC	   Blue	  Vertical	  HC	   Blue	  Horizontal	  HC	   	   	  Group	  1	   1.42	   3.67	   2.33	   3.92	   4.67	   5.00	   	   	  Group	  2	   1.32	   2.64	   3.50	   3.20	   4.95	   5.82	   	   	  	   Red	  Complex	  AR	   Yellow	  Complex	  AR	   Green	  Complex	  AR	   Blue	  Complex	  AR	   Red	  Simple	  	  	  AR	   Yellow	  Simple	  	  	  AR	   Green	  Simple	  	  AR	   Blue	  Simple	  	  AR	  Group	  1	   1.42	   2.58	   3.42	   4.25	   5.25	   5.83	   6.33	   7.33	  Group	  2	   1.91	   1.91	   3.5	   4.18	   4.95	   5.00	   6.86	   7.68	  	   Red	  Symm.	  	  AR	   Red	  Asymm.	  AR	   Yellow	  Symm.	  	  AR	   Yellow	  Asymm.	  AR	   Green	  Symm.	  	  AR	   Green	  Asymm.	  AR	   Blue	  Symm.	  	  AR	   Blue	  Asymm.	  AR	  Group	  1	   3.17	   2.42	   4.09	   3.75	   5.50	   5.42	   5.83	   5.82	  Group	  2	   2.77	   3.41	   2.59	   2.91	   5.13	   5.50	   6.54	   7.14	  	   Red	  Diagonal	  AR	   Red	  Vertical	  AR	   Blue	  Diagonal	  AR	   Red	  Horizontal	  AR	   Blue	  Vertical	  AR	   Blue	  Horizontal	  AR	   	   	  Group	  1	   1.25	   3.00	   3.00	   3.67	   4.72	   5.50	   	   	  Group	  2	   1.36	   2.82	   2.91	   3.82	   4.63	   5.45	   	   	  	   Red	  Line	  AR	   Yellow	  Line	  AR	   Green	  Line	  AR	   Red	  Mass	  AR	   Yellow	  Mass	  AR	   Blue	  Line	  AR	   Green	  Mass	  
AR	  
Blue	  Mass	  AR	  Group	  1	   2.83	   3.33	   3.33	   4.92	   5.17	   4.67	   5.09	   6.67	  Group	  2	   1.86	   2.10	   5.00	   4.18	   4.41	   4.72	   7.00	   7.36	  	   	  
	  
	  
Red	  
Rect.	  AR	  
	  
	  
	  
Yellow	  
Rect.	  AR	  
	  	  	  Red	  Curv.	  AR	  
	  
	  
	  
Green	  
Rect.	  AR	  
	  	  	  Yellow	  Curv.	  AR	  
	  	  	  Blue	  Rect.	  AR	  
	  	  	  Green	  Curv.	  AR	  
	  	  	  Blue	  Curv.	  AR	  Group	  1	   3.00	   3.25	   4.58	   3.67	   4.67	   4.92	   5.25	   6.67	  Group	  2	   1.82	   1.91	   3.63	   5.10	   3.72	   5.50	   6.86	   7.45	  
	  
Table	  23.	  Cultural	  analysis	  of	  mean	  ratings	  of	  variables.	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Fig.	  75.	  Graph	  of	  cultural	  comparison	  of	  combined	  mean	  ratings	  of	  color	  variables.	  	  	  	  	   Red	   Yellow	   Green	   Blue	  Group	  1	   3.29	   4.23	   4.58	   5.35	  Group	  2	   2.72	   3.45	   5.46	   5.87	  	  
Table	  24.	  Cultural	  comparison	  of	  combined	  mean	  ratings	  of	  color	  variables.	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Fig.	  76.	  Graph	  of	  cultural	  comparison	  of	  combined	  mean	  ratings	  of	  shape	  variables.	  	  	  	   Group	  1	   Group	  2	  Complex	   2.9	   2.96	  Line	   3.71	   3.57	  Rectilinear	   3.74	   3.59	  Symmetrical	   4.82	   4.31	  Asymmetrical	   4.2	   4.69	  Curvilinear	   5.26	   5.5	  Mass	   5.3	   5.28	  Simple	   6.23	   6.02	  	  
Table	  25.	  Cultural	  comparison	  of	  combined	  mean	  ratings	  of	  shape	  variables.	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Fig.	  77.	  Graph	  of	  cultural	  comparison	  of	  combined	  mean	  rating	  of	  vertical,	  horizontal	  and	  diagonal	  variables.	  	  	  	  	  	   Diagonal	   Vertical	   Horizontal	  Group	  1	   2	   4.02	   4.52	  Group	  2	   2.27	   3.76	   4.57	  	  
Table	  26.	  Cultural	  comparison	  of	  combined	  mean	  rating	  of	  vertical,	  horizontal	  and	  diagonal	  variables.	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Correlations	  The	  following	  tables	  provide	  a	  sampling	  of	  variable	  correlations	  for	  the	  curvilinear	  vs.	  rectilinear	  test.	  Tables	  twenty-­‐seven	  through	  thirty-­‐one	  compare	  the	  curvilinear	  vs.	  rectilinear:	  harsh/comforting	  variables	  to	  the	  variables	  of	  the	  five	  tests	  conducted	  with	  the	  bi-­‐polar	  word	  pair	  “harsh/comforting”.	  Tables	  thirty-­‐two	  through	  thirty-­‐six	  compare	  the	  curvilinear	  vs.	  rectilinear:	  harsh/comforting	  variables	  to	  the	  variables	  of	  the	  five	  tests	  conducted	  with	  the	  bi-­‐polar	  word	  pair	  “anxious/	  relaxed”.	  Tables	  thirty-­‐seven	  through	  forty-­‐two	  compare	  the	  curvilinear	  vs.	  rectilinear:	  anxious/	  relaxed	  variables	  to	  the	  variables	  of	  the	  five	  tests	  conducted	  with	  the	  bi-­‐polar	  word	  pair	  “anxious/	  relaxed”.	  The	  green	  plus	  sign	  indicates	  a	  positive	  correlation,	  the	  red	  minus	  indicates	  a	  negative	  correlation	  and	  the	  black	  asterisk	  indicates	  that	  the	  two	  correlating	  variables	  are	  the	  same	  shape	  (squares	  were	  used	  for	  the	  rectilinear,	  mass	  and	  symmetrical	  variables	  and	  circles	  were	  used	  for	  the	  curvilinear	  and	  simple	  variables).	  When	  a	  green	  plus	  is	  seen	  it	  can	  be	  interpreted	  as,	  “the	  test	  response	  to	  these	  two	  variables	  is	  notably	  similar,	  they	  would	  be	  placed	  close	  to	  each	  other	  in	  an	  ordering	  of	  the	  variables”.	  When	  a	  red	  minus	  is	  seen	  it	  can	  be	  interpreted	  as,	  “the	  test	  response	  to	  these	  two	  is	  notably	  oppositional,	  they	  would	  be	  placed	  far	  away	  from	  each	  other	  in	  an	  ordering	  of	  the	  variables”.	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Harsh/Comforting	   Blue	  Rect.	   Green	  Rect.	   Yellow	  Rect.	   Red	  Rect.	   Blue	  Curv.	   Green	  Curv.	   Yellow	  Curv.	   Red	  Curv.	  Blue	  Rectilinear	   	   +	   -­	   	   +	   	   -­	   -­	  Green	  Rectilinear	   +	   	   	   -­	   	   +	   -­	   -­	  Yellow	  Rectilinear	   -­	   -­	   	   	   -­	   -­	   +	   	  Red	  Rectilinear	   	   -­	   	   	   -­	   -­	   	   +	  Blue	  Curvilinear	   +	   	   -­	   -­	   	   	   -­	   	  Green	  Curvilinear	   	   +	   -­	   -­	   	   	   	   -­	  Yellow	  Curvilinear	   -­	   -­	   +	   	   -­	   	   	   	  Red	  Curvilinear	   -­	   -­	   	   +	   	   -­	   	   	  
	  
Table	  27.	  Correlations	  between	  the	  variables	  in	  the	  Curvilinear	  vs.	  Rectilinear:	  Harsh/Comforting	  test.	  	  	  	  	  	  	  
Harsh/Comforting	   Blue	  Line	   Green	  Line	   Yellow	  Line	   Red	  Line	   Blue	  Mass	   Green	  Mass	   Yellow	  Mass	   Red	  Mass	  Blue	  Rectilinear	   	   	   -­	   -­	   +*	   	   	   	  Green	  Rectilinear	   	   +	   -­	   -­	   	   +*	   	   	  Yellow	  Rectilinear	   	   	   +	   	   -­	   -­	   +*	   	  Red	  Rectilinear	   -­	   	   	   +	   -­	   -­	   	   +*	  Blue	  Curvilinear	   	   	   -­	   	   +	   	   -­	   	  Green	  Curvilinear	   	   +	   	   -­	   	   +	   	   	  Yellow	  Curvilinear	   	   	   +	   	   -­	   -­	   +	   -­	  Red	  Curvilinear	   	   	   	   +	   	   -­	   	   +	  	  
Table	  28.	  Correlations	  between	  the	  variables	  in	  the	  Curvilinear	  vs.	  Rectilinear	  and	  Line	  vs.	  Mass:	  Harsh/	  Comforting	  tests.	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Harsh/	  
Comforting	  
Blue	  Complex	   Green	  Complex	   Yellow	  Complex	   Red	  Complex	   Blue	  Simple	   Green	  Simple	   Yellow	  Simple	   Red	  Simple	  Blue	  Rectilinear	   	   	   -­	   	   +	   	   -­	   	  Green	  Rectilinear	   	   +	   -­	   -­	   	   +	   	   	  Yellow	  Rectilinear	   	   	   +	   	   -­	   -­	   +	   	  Red	  Rectilinear	   	   -­	   	   +	   -­	   -­	   	   +	  Blue	  Curvilinear	   +	   	   -­	   	   +*	   	   -­	   	  Green	  Curvilinear	   	   +	   -­	   -­	   	   +*	   	   	  Yellow	  Curvilinear	   	   	   +	   	   -­	   	   +*	   	  Red	  Curvilinear	   	   -­	   	   +	   	   	   	   +*	  	  
Table	  29.	  Correlations	  between	  the	  variables	  in	  the	  Curvilinear	  vs.	  Rectilinear	  and	  Simple	  vs.	  Complex:	  Harsh/	  Comforting	  tests.	  	  	  
Harsh/	  
Comforting	  
Blue	  Asymm.	   Green	  Asymm.	   Yellow	  Asymm.	   Red	  Asymm.	   Blue	  Symm.	   Green	  Symm.	   Yellow	  Symm.	   Red	  Symm.	  Blue	  Rectilinear	   +	   	   -­	   	   +*	   	   -­	   	  Green	  Rectilinear	   	   +	   	   	   	   +*	   -­	   -­	  Yellow	  Rectilinear	   -­	   	   +	   	   	   	   +*	   	  Red	  Rectilinear	   -­	   -­	   	   +	   	   -­	   	   +*	  Blue	  Curvilinear	   +	   	   	   	   +	   	   -­	   	  Green	  Curvilinear	   	   +	   	   	   	   +	   -­	   	  Yellow	  Curvilinear	   -­	   	   +	   	   -­	   	   +	   	  Red	  Curvilinear	   	   	   	   +	   	   -­	   	   +	  	  
Table	  30.	  Correlations	  between	  the	  variables	  in	  the	  Curvilinear	  vs.	  Rectilinear	  and	  Symmetrical	  vs.	  Asymmetrical:	  Harsh/	  Comforting	  tests.	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Harsh/	  
Comforting	  
Red	  Vertical	   Blue	  Vertical	   Red	  Horizontal	   Blue	  Horizontal	   Red	  Diagonal	   Blue	  Diagonal	  Blue	  Rectilinear	   	   +	   	   	   	   	  Green	  Rectilinear	   	   	   	   +	   -­	   	  Yellow	  Rectilinear	   	   	   	   -­	   	   	  Red	  Rectilinear	   +	   	   	   	   +	   -­	  Blue	  Curvilinear	   	   	   	   +	   	   	  Green	  Curvilinear	   	   	   	   +	   -­	   	  Yellow	  Curvilinear	   	   	   	   	   	   	  Red	  Curvilinear	   +	   +	   +	   -­	   	   -­	  	  
Table	  31.	  Correlations	  between	  the	  variables	  in	  the	  Curvilinear	  vs.	  Rectilinear	  and	  Vertical	  vs.	  Horizontal	  vs.	  Diagonal:	  Harsh/	  Comforting	  tests.	  	  	  	  	  
Harsh/	  Comforting	  
&	  Anxious/	  
Relaxed	  
Blue	  Complex	  
AR	  
Green	  Complex	  
AR	   Yellow	  Complex	  AR	   Red	  Complex	  AR	   Blue	  Simple	  AR	   Green	  Simple	  AR	   Yellow	  Simple	  AR	   Red	  Simple	  AR	  Blue	  Rectilinear	  HC	   	   	   -­	   	   +	   +	   -­	   	  Green	  Rectilinear	  
HC	   	   	   	   	   	   +	   	   	  Yellow	  Rectilinear	  
HC	   	   	   +	   	   -­	   -­	   +	   	  Red	  Rectilinear	  HC	   -­	   -­	   	   +	   	   -­	   	   +	  Blue	  Curvilinear	  HC	   +	   	   	   	   +*	   	   -­	   	  Green	  Curvilinear	  
HC	   	   	   	   	   	   +*	   	   	  Yellow	  Curvilinear	  
HC	   	   	   +	   	   -­	   -­	   +*	   	  Red	  Curvilinear	  HC	   	   	   	   	   	   -­	   	   	  	  
Table	  32.	  Correlations	  between	  the	  variables	  in	  the	  Curvilinear	  vs.	  Rectilinear:	  Harsh/	  Comforting	  and	  Simple	  vs.	  Complex:	  Anxious/	  Relaxed	  tests.	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Harsh/	  Comforting	  &	  
Anxious/	  Relaxed	  
Blue	  Asymm.	  
AR	   Green	  Asymm.	  AR	   Yellow	  Asymm.	  AR	   Red	  Asymm.	  AR	   Blue	  Symm.	  AR	   Green	  Symm.	  AR	   Yellow	  Symm.	  AR	   Red	  Symm.	  AR	  Blue	  Rectilinear	  HC	   +	   	   -­	   	   	   	   -­	   	  Green	  Rectilinear	  HC	   	   +	   	   	   	   	   -­	   -­	  Yellow	  Rectilinear	  HC	   	   	   	   	   	   	   +*	   +	  Red	  Rectilinear	  HC	   	   -­	   	   +	   	   -­	   +	   +*	  Blue	  Curvilinear	  HC	   +	   	   	   	   +	   	   -­	   	  Green	  Curvilinear	  HC	   	   +	   	   	   	   	   -­	   -­	  Yellow	  Curvilinear	  HC	   	   	   +	   	   	   	   +	   	  Red	  Curvilinear	  HC	   -­	   -­	   	   	   	   	   +	   +	  	  
Table	  33.	  Correlations	  between	  the	  variables	  in	  the	  Curvilinear	  vs.	  Rectilinear:	  Harsh/	  Comforting	  and	  Symmetrical	  vs.	  Asymmetrical:	  Anxious/	  Relaxed	  test.	  	  	  	  	  	  	  
Harsh/	  Comforting	  &	  
Anxious/	  Relaxed	  
Red	  Vertical	  
AR	   Blue	  Vertical	  AR	   Red	  Horizontal	  AR	   Blue	  Horizontal	  AR	   Red	  Diagonal	  AR	   Blue	  Diagonal	  AR	  Blue	  Rectilinear	  HC	   -­	   	   	   	   	   +	  Green	  Rectilinear	  HC	   	   	   	   	   	   	  Yellow	  Rectilinear	  HC	   	   	   	   	   	   	  Red	  Rectilinear	  HC	   +	   	   	   -­	   	   	  Blue	  Curvilinear	  HC	   -­	   	   	   	   	   	  Green	  Curvilinear	  HC	   	   	   	   	   	   	  Yellow	  Curvilinear	  HC	   	   	   	   	   	   	  Red	  Curvilinear	  HC	   +	   -­	   +	   -­	   	   -­	  	  
Table	  34.	  Correlations	  between	  the	  variables	  in	  the	  Curvilinear	  vs.	  Rectilinear:	  Harsh/	  Comforting	  and	  Vertical	  vs.	  Horizontal	  vs.	  Diagonal:	  Anxious/	  Relaxed	  test.	  	  
	   153	  
	  
Harsh/	  Comforting	  &	  
Anxious/	  Relaxed	  
Blue	  Line	  
AR	   Green	  Line	  AR	   Yellow	  Line	  AR	   Red	  Line	  AR	   Blue	  Mass	  AR	   Green	  Mass	  AR	   Yellow	  Mass	  AR	   Red	  Mass	  AR	  Blue	  Rectilinear	  HC	   	   	   	   	   +*	   	   -­	   	  Green	  Rectilinear	  HC	   	   	   -­	   	   +	   +*	   	   	  Yellow	  Rectilinear	  HC	   	   	   	   	   -­	   -­	   	   	  Red	  Rectilinear	  HC	   	   	   	   +	   -­	   -­	   	   	  Blue	  Curvilinear	  HC	   	   	   	   	   	  +	   	   	   	  Green	  Curvilinear	  HC	   	   	   	   	   +	   +	   	   	  Yellow	  Curvilinear	  HC	   	   	   +	   	   -­	   	   	   	  Red	  Curvilinear	  HC	   	   	   	   +	   -­	   -­	   	   	  	  
Table	  35.	  Correlations	  between	  the	  variables	  in	  the	  Curvilinear	  vs.	  Rectilinear:	  Harsh/	  Comforting	  and	  Line	  vs.	  Mass:	  Anxious/	  Relaxed	  tests.	  	  	  	  	  
Harsh/	  Comforting	  &	  
Anxious/	  Relaxed	  
Blue	  Rect	  .AR	   Green	  Rect	  .AR	   Yellow	  Rect	  .	  AR	   Red	  Rect	  .AR	   Blue	  Curv	  .	  AR	   Green	  Curv	  .	  AR	   Yellow	  Curv	  .	  AR	   Red	  Curv.	  	  AR	  Blue	  Rectilinear	  HC	   +	   	   -­	   	   	   	   -­	   	  Green	  Rectilinear	  HC	   	   +	   	   	   	   +	   -­	   -­	  Yellow	  Rectilinear	  HC	   	   	   +	   	   	   	   	   	  Red	  Rectilinear	  HC	   	   -­	   	   +	   	   -­	   	   +	  Blue	  Curvilinear	  HC	   	   	   -­	   	   +	   	   	   	  Green	  Curvilinear	  HC	   	   +	   	   -­	   	   +	   	   -­	  Yellow	  Curvilinear	  HC	   	   	   +	   	   	   	   +	   	  Red	  Curvilinear	  HC	   	   -­	   	   	   	   	   	   +	  
	  
Table	  36.	  Correlations	  between	  the	  variables	  in	  the	  Curvilinear	  vs.	  Rectilinear:	  Harsh/	  Comforting	  and	  Anxious/	  Relaxed	  tests.	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Anxious/	  
Relaxed	  
Blue	  Complex	   Green	  Complex	   Yellow	  Complex	   Red	  Complex	   Blue	  Simple	   Green	  Simple	   Yellow	  Simple	   Red	  Simple	  Blue	  Rectilinear	   	   	   -­	   	   +	   	   	   	  Green	  Rectilinear	   	   +	   -­	   	   	   +	   -­	   	  Yellow	  Rectilinear	   	   	   +	   	   -­	   -­	   +	   	  Red	  Rectilinear	   	   	   	   +	   	   	   	   +	  Blue	  Curvilinear	   	   	   -­	   	   +*	   	   	   	  Green	  Curvilinear	   	   +	   	   	   	   +*	   	   	  Yellow	  Curvilinear	   	   	   +	   	   -­	   -­	   +*	   	  Red	  Curvilinear	   	   -­	   	   +	   	   -­	   	   +*	  
	  
Table	  37.	  Correlations	  between	  the	  variables	  in	  the	  Curvilinear	  vs.	  Rectilinear	  and	  Simple	  vs.	  Complex:	  Anxious/	  Relaxed	  tests.	  	  	  	  	  	  	  
Anxious/	  
Relaxed	  
Blue	  Asymm.	   Green	  Asymm.	   Yellow	  Asymm.	   Red	  Asymm.	   Blue	  Symm.	   Green	  Symm.	   Yellow	  Symm.	   Red	  Symm.	  Blue	  Rectilinear	   +	   	   -­	   	   +*	   	   	   	  Green	  Rectilinear	   	   +	   -­	   	   	   +*	   	   	  Yellow	  Rectilinear	   	   	   +	   	   -­	   	   +*	   	  Red	  Rectilinear	   	   	   	   +	   	   	   	   +*	  Blue	  Curvilinear	   +	   	   -­	   	   +	   	   	   	  Green	  Curvilinear	   	   +	   	   -­	   	   +	   	   	  Yellow	  Curvilinear	   	   -­	   +	   	   	   -­	   +	   	  Red	  Curvilinear	   	   -­	   	   +	   	   	   	   	  	  
Table	  38.	  Correlations	  between	  the	  variables	  in	  the	  Curvilinear	  vs.	  Rectilinear	  and	  Symmetrical	  vs.	  Asymmetrical:	  Anxious/	  Relaxed	  tests.	  	  
	   155	  
Anxious/	  
Relaxed	  
Red	  Vertical	   Blue	  Vertical	   Red	  Horizontal	   Blue	  Horizontal	   Red	  Diagonal	   Blue	  Diagonal	  Blue	  Rectilinear	   -­	   	   	   +	   	   	  Green	  Rectilinear	   -­	   	   	   +	   	   	  Yellow	  Rectilinear	   	   	   	   	   	   	  Red	  Rectilinear	   	   	   	   	   	   	  Blue	  Curvilinear	   -­	   	   -­	   	   	   +	  Green	  Curvilinear	   	   	   	   	   	   	  Yellow	  Curvilinear	   +	   	   	   	   	   	  Red	  Curvilinear	   +	   	   	   -­	   	   	  	  
Table	  39.	  Correlations	  between	  the	  variables	  in	  the	  Curvilinear	  vs.	  Rectilinear	  and	  Vertical	  vs.	  Horizontal	  vs.	  Diagonal:	  Anxious/	  Relaxed	  tests.	  	  	  	  	  	  
Anxious/	  
Relaxed	  
Blue	  Line	   Green	  Line	   Yellow	  Line	   Red	  Line	   Blue	  Mass	   Green	  Mass	   Yellow	  Mass	   Red	  Mass	  Blue	  Rectilinear	   	   	   	   	   +*	   	   	   	  Green	  Rectilinear	   	   +	   	   -­	   	   +*	   	   	  Yellow	  Rectilinear	   	   	   +	   	   -­	   -­	   +*	   	  Red	  Rectilinear	   	   	   -­	   +	   	   	   	   +*	  Blue	  Curvilinear	   +	   	   -­	   	   +	   	   	   	  Green	  Curvilinear	   	   +	   	   	   	   +	   	   	  Yellow	  Curvilinear	   	   	   +	   	   -­	   -­	   +	   	  Red	  Curvilinear	   	   	   	   +	   	   -­	   	   +	  	  
Table	  40.	  Correlations	  between	  the	  variables	  in	  the	  Curvilinear	  vs.	  Rectilinear	  and	  Line	  vs.	  Mass:	  Anxious/	  Relaxed	  tests.	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Anxious/	  
Relaxed	  
Blue	  Rect.	   Green	  Rect.	   Yellow	  Rect.	   Red	  Rect.	   Blue	  Curv.	   Green	  Curv.	   Yellow	  Curv.	   Red	  Curv.	  Blue	  Rectilinear	   	   +	   	   	   	   	   -­	   -­	  Green	  Rectilinear	   +	   	   	   	   	   +	   -­	   -­	  Yellow	  Rectilinear	   	   	   	   	   -­	   -­	   +	   	  Red	  Rectilinear	   	   	   	   	   -­	   -­	   -­	   	  Blue	  Curvilinear	   	   	   -­	   -­	   	   	   	   	  Green	  Curvilinear	   	   +	   	   	   	   	   	   	  Yellow	  Curvilinear	   -­	   -­	   +	   -­	   	   	   	   	  Red	  Curvilinear	   	   -­	   	   	   	   	   	   	  	  
Table	  41.	  Correlations	  between	  the	  variables	  in	  the	  Curvilinear	  vs.	  Rectilinear:	  Anxious/	  Relaxed	  test.	  	  
	   5.3.2	  Results	  and	  Discussion	  
	   In	  test	  number	  one	  (table	  5	  and	  figure	  59),	  Curvilinear	  vs.	  Rectilinear:	  Harsh/	  Comforting,	  participants	  (note	  when	  the	  term	  “participants”	  is	  used	  it	  refers	  to	  the	  mean	  rating	  obtained	  by	  averaging	  the	  responses,	  it	  should	  be	  recognized	  that	  individual	  responses	  can	  vary	  from	  the	  mean	  group	  response)	  the	  red	  rectilinear	  variables	  to	  be	  the	  harshest	  at	  a	  mean	  value	  of	  1.71	  and	  the	  blue	  curvilinear	  variable	  to	  be	  the	  most	  comforting	  at	  a	  mean	  value	  of	  7.15.	  In	  terms	  of	  color,	  the	  three	  variables	  with	  the	  highest	  mean	  value	  were	  short	  wavelength	  (cool)	  colors	  and	  the	  three	  variables	  with	  the	  lowest	  mean	  value	  were	  long	  wavelength	  (warm)	  colors.	  In	  terms	  of	  shape,	  the	  two	  variables	  with	  the	  highest	  mean	  value	  were	  curvilinear	  and	  the	  two	  variables	  with	  the	  lowest	  mean	  value	  were	  rectilinear.	  In	  this	  test	  participants	  placed	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the	  green	  rectilinear	  shape	  closer	  to	  harsh	  and	  the	  yellow	  curvilinear	  shape	  closer	  to	  comforting.	  This	  means	  they	  were	  more	  persuaded	  by	  the	  shape	  than	  by	  the	  color	  when	  observing	  these	  two	  variables.	  However,	  participants	  rated	  the	  blue	  square	  slightly	  higher	  than	  the	  yellow	  circle,	  which	  means	  when	  comparing	  these	  two	  variables	  participants	  made	  their	  choice	  on	  the	  basis	  of	  color.	  	   The	  results	  of	  test	  number	  ten	  (table	  14	  and	  figure	  68),	  Curvilinear	  vs.	  Rectilinear:	  Anxious/	  Relaxed	  were	  very	  similar	  to	  test	  number	  one;	  the	  highest	  rated	  and	  lowest	  rated	  three	  variables	  remained	  the	  same.	  The	  mean	  value	  for	  the	  blue	  curvilinear	  variable	  (highest	  rated)	  was	  7.18	  and	  the	  mean	  value	  for	  the	  red	  rectilinear	  variable	  (lowest	  rated)	  was	  2.24.	  The	  middle	  two	  variables	  were	  switched,	  and	  the	  yellow	  curvilinear	  shape	  was	  placed	  nearer	  to	  anxious	  while	  the	  green	  rectilinear	  shape	  was	  placed	  nearer	  to	  relaxed.	  The	  responses	  to	  this	  test	  followed	  a	  color	  pattern:	  (starting	  from	  anxious/	  low	  value)	  red,	  yellow,	  red,	  yellow,	  green,	  blue,	  green	  blue	  and	  a	  	  shape	  pattern:	  (starting	  from	  anxious/	  low	  value)	  rectilinear,	  rectilinear,	  curvilinear,	  curvilinear,	  rectilinear,	  rectilinear,	  curvilinear,	  curvilinear.	  In	  both	  test	  one	  and	  test	  ten	  participants	  favor	  the	  colors	  blue	  and	  green	  and	  the	  curvilinear	  shapes.	  In	  test	  ten,	  all	  of	  the	  warm	  colors	  are	  in	  the	  lower	  half	  of	  the	  rating	  scale	  (1-­‐4)	  and	  all	  of	  the	  cool	  colors	  are	  in	  the	  higher	  half	  of	  the	  rating	  scale	  (5-­‐8).	  In	  both	  test	  one	  and	  ten	  the	  two	  highest	  rated	  variables	  are	  blue	  and	  green	  curvilinear	  and	  the	  two	  lowest	  rated	  variables	  are	  red	  and	  yellow	  rectilinear.	  	   In	  test	  two	  (table	  6	  and	  figure	  60),	  Line	  vs.	  Mass:	  Harsh/	  Comforting,	  the	  variable	  rated	  the	  harshest	  with	  a	  mean	  value	  of	  2.38	  was	  red	  line	  and	  the	  variable	  rated	  the	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most	  comforting	  with	  a	  mean	  value	  of	  6.68	  was	  blue	  mass.	  The	  two	  variables	  with	  the	  highest	  mean	  values	  were	  short	  wavelength	  colors	  and	  mass	  and	  the	  two	  variables	  with	  the	  lowest	  mean	  values	  were	  long	  wavelength	  colors	  and	  line.	  In	  terms	  of	  	  color,	  the	  three	  variables	  with	  the	  highest	  mean	  values	  were	  in	  the	  short	  wavelength	  colors	  (blue	  and	  green)	  and	  the	  three	  variables	  with	  the	  lowest	  mean	  values	  were	  in	  the	  long	  wavelength	  colors	  (red	  and	  yellow).	  Participants	  found	  the	  red	  mass	  variable	  to	  be	  harsher	  than	  the	  green	  line	  and	  yellow	  mass	  variables.	  In	  the	  case	  of	  the	  green	  line	  and	  yellow	  mass	  variables,	  the	  pattern	  (shape	  component)	  of	  green	  line	  was	  a	  stronger	  response	  cue	  than	  the	  color	  of	  the	  yellow	  mass.	  However,	  similarly	  to	  test	  one,	  the	  color	  response	  was	  dominant	  over	  shape	  when	  yellow	  and	  blue	  were	  compared.	  	   The	  results	  of	  test	  nine	  (table	  13	  and	  figure	  67),	  Line	  vs.	  Mass:	  Anxious/	  Relaxed,	  were	  similar	  to	  test	  two.	  The	  three	  variables	  with	  the	  highest	  mean	  values	  and	  two	  variables	  with	  the	  lowest	  mean	  values	  were	  the	  same.	  In	  both	  tests,	  participants	  found	  the	  blue	  mass	  to	  be	  the	  most	  relaxed	  variable	  and	  the	  green	  mass	  to	  be	  the	  second	  most	  relaxed	  variable.	  Participants	  also	  found	  the	  red	  line	  to	  be	  the	  most	  anxious	  variable	  and	  the	  yellow	  line	  to	  be	  the	  second	  most	  anxious	  variable	  in	  both	  tests.	  The	  middle	  variables	  changed	  between	  test	  two	  and	  test	  nine.	  Participants	  rated	  the	  green	  line	  variable	  closer	  to	  anxious	  than	  either	  the	  red	  mass	  or	  yellow	  mass	  variables.	  In	  test	  nine,	  the	  red	  and	  yellow	  mass	  variables	  are	  sandwiched	  in	  the	  middle	  between	  the	  green	  line	  variable	  on	  the	  low	  end	  and	  the	  blue	  line	  variable	  on	  the	  high	  end.	  This	  implies	  that	  the	  color	  blue	  has	  a	  strong	  enough	  response	  cue	  to	  dominate	  over	  shape,	  but	  that	  the	  color	  green	  does	  not.	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   Both	  test	  three	  (table	  7	  and	  figure	  61),	  Simple	  vs.	  Complex:	  Harsh/Comforting	  and	  test	  six	  (table	  10	  and	  figure	  64),	  Simple	  vs.	  Complex:	  Anxious/	  Relaxed	  resulted	  in	  the	  same	  response	  patterns.	  The	  variables	  rated	  the	  most	  comforting	  and	  relaxed	  were	  the	  blue	  simple	  variables	  and	  the	  variables	  rated	  the	  harshest	  and	  most	  anxious	  were	  the	  red	  complex	  variables.	  In	  test	  three	  the	  blue	  simple	  variable	  had	  a	  mean	  value	  of	  7.25	  and	  the	  red	  complex	  variable	  had	  a	  mean	  value	  of	  1.82.	  In	  test	  six	  the	  blue	  simple	  variable	  had	  a	  mean	  value	  of	  7.52	  and	  the	  red	  complex	  had	  a	  mean	  value	  1.74.	  In	  both	  tests	  all	  of	  the	  complex	  variables	  were	  on	  the	  low	  end	  and	  all	  of	  the	  simple	  variables	  were	  on	  the	  high	  end.	  The	  order	  of	  variables	  was	  the	  same	  for	  both	  tests:	  red	  complex,	  yellow	  complex,	  green	  complex,	  blue	  complex,	  red	  simple,	  yellow	  simple,	  green	  simple,	  blue	  simple.	  Both	  tests	  resulted	  in	  a	  shape	  pattern	  (starting	  from	  the	  negative	  descriptor/	  low	  value):	  complex,	  complex,	  complex,	  complex	  ,	  simple,	  simple,	  simple,	  simple	  and	  a	  color	  pattern	  (starting	  from	  the	  negative	  descriptor/	  low	  value):	  red,	  yellow,	  green,	  blue,	  red	  yellow,	  green,	  blue.	  The	  results	  of	  tests	  three	  and	  six	  indicate	  that,	  in	  the	  context	  of	  simple	  vs.	  complex,	  shape	  elicits	  a	  stronger	  response	  than	  color.	  This	  differs	  from	  the	  tests	  one,	  two,	  four,	  seven,	  nine	  and	  ten.	  In	  tests	  one,	  two,	  nine	  and	  ten,	  shape	  and	  color	  combined	  define	  the	  high	  and	  low	  ends.	  In	  regards	  to	  the	  	  middle	  variables	  in	  tests	  one,	  two,	  nine	  and	  ten,	  either	  shape	  or	  color	  could	  be	  a	  stronger	  influence	  depending	  on	  which	  two	  variables	  are	  being	  compared.	  In	  tests	  four	  and	  seven,	  color	  is	  the	  stronger	  response	  cue.	  	   Test	  four	  (table	  8	  and	  figure	  62),	  Symmetrical	  vs.	  Asymmetrical:	  Harsh/	  Comforting	  and	  test	  seven	  (table	  11	  and	  figure	  65),	  Symmetrical	  vs.	  Asymmetrical:	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Anxious/	  Relaxed	  had	  similar	  results	  in	  terms	  of	  color	  but	  opposite	  results	  in	  terms	  of	  shape.	  In	  test	  four	  the	  most	  comforting	  variable	  was	  blue	  symmetrical	  with	  a	  mean	  value	  of	  6.50	  and	  the	  second	  most	  comforting	  variable	  was	  blue	  asymmetrical	  with	  a	  mean	  value	  of	  6.38.	  The	  variable	  found	  to	  be	  the	  harshest	  in	  test	  four	  was	  red	  asymmetrical	  with	  a	  mean	  value	  of	  2.56	  and	  the	  second	  harshest	  was	  red	  symmetrical	  with	  a	  mean	  value	  of	  2.68.	  In	  test	  seven	  the	  variable	  found	  to	  be	  the	  most	  relaxed	  was	  blue	  asymmetrical	  with	  a	  mean	  value	  of	  6.68	  and	  the	  second	  most	  relaxing	  was	  blue	  symmetrical	  with	  a	  mean	  value	  of	  6.29.	  The	  variable	  found	  to	  be	  the	  most	  anxious	  was	  red	  symmetrical	  with	  a	  value	  of	  2.91	  and	  red	  asymmetrical	  was	  found	  to	  be	  the	  second	  most	  anxious	  with	  a	  mean	  value	  of	  3.06.	  Both	  tests	  revealed	  the	  same	  color	  pattern	  (starting	  from	  the	  negative	  descriptor/	  low	  value):	  red,	  red,	  yellow,	  yellow,	  green,	  green,	  blue,	  blue.	  However,	  in	  test	  four	  (harsh/	  comforting)	  participants	  found	  the	  symmetrical	  variables	  more	  comforting	  than	  the	  asymmetrical	  variables.	  The	  mean	  value	  of	  the	  symmetrical	  variable	  was	  always	  slightly	  higher	  than	  its	  asymmetrical	  color	  match.	  The	  opposite	  was	  true	  in	  test	  seven.	  Participants	  found	  the	  asymmetrical	  variables	  more	  relaxing	  and	  the	  mean	  value	  of	  the	  asymmetrical	  variable	  was	  always	  slightly	  higher	  than	  its	  symmetrical	  color	  match.	  It	  is	  important	  to	  note	  that	  the	  difference	  in	  mean	  value	  between	  the	  symmetrical	  and	  asymmetrical	  variables	  of	  the	  same	  color	  was	  fairly	  low,	  with	  the	  greatest	  difference	  being	  .44	  (between	  the	  green	  variables	  in	  test	  four).	  	   Test	  five	  (table	  9	  and	  figure	  63),	  Vertical	  vs.	  Horizontal	  vs.	  Diagonal:	  Harsh/Comforting	  and	  test	  eight	  (table	  12	  and	  figure	  66),	  Vertical	  vs.	  Horizontal	  vs.	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Diagonal:	  Anxious/	  Relaxed	  differed	  in	  structure	  from	  the	  other	  eight	  tests.	  Test	  five	  and	  test	  eight	  used	  only	  two	  color	  variables:	  blue	  and	  red	  and	  used	  three	  shape	  variables:	  vertical,	  horizontal	  and	  diagonal.	  Both	  tests	  resulted	  in	  the	  same	  ordering	  of	  variables	  (starting	  at	  the	  negative	  descriptor/	  low	  value):	  red	  diagonal,	  red	  vertical,	  blue	  diagonal,	  red	  horizontal,	  blue	  vertical	  and	  blue	  horizontal.	  The	  mean	  values	  assigned	  to	  each	  variable	  between	  the	  two	  tests	  were	  very	  close	  as	  well,	  with	  the	  largest	  discrepancy	  being	  .38	  (between	  the	  two	  red	  horizontal	  variables).	  One	  of	  the	  most	  interesting	  findings	  to	  come	  from	  tests	  five	  and	  eight	  is	  the	  participants’	  response	  to	  the	  diagonal	  variable.	  While	  participants	  rated	  the	  blue	  horizontal	  as	  the	  most	  comforting/relaxing	  and	  the	  blue	  vertical	  as	  the	  second	  most	  comforting/relaxing,	  their	  response	  to	  the	  blue	  diagonal	  was	  more	  negative	  than	  the	  red	  horizontal.	  The	  results	  indicated	  that	  participants	  found	  the	  red	  horizontal	  variable	  to	  be	  more	  comforting/relaxing	  than	  the	  blue	  diagonal	  variable.	  This	  support	  the	  theories	  presented	  in	  the	  literature	  review	  that	  the	  diagonal	  direction	  is	  disquieting	  or	  off-­‐putting.	  	  	   When	  analyzing	  the	  mean	  ratings	  of	  the	  shape	  variables	  combined,	  an	  intriguing	  pattern	  is	  formed.	  Each	  member	  of	  the	  pair	  of	  shape	  variables	  tested	  mirrors	  the	  other	  in	  placement	  on	  either	  the	  positive/high	  or	  negative/low	  end	  of	  the	  scale	  (refer	  to	  table	  15	  and	  figure	  69).	  The	  pattern	  is	  best	  described	  by	  assigning	  a	  number	  order	  to	  the	  variables	  starting	  with	  one	  at	  the	  low	  end	  and	  ending	  with	  eight	  at	  the	  high	  end.	  The	  order	  is	  as	  follows:	  1	  –	  complex,	  2-­‐	  line,	  3	  –	  rectilinear,	  4-­‐	  symmetrical,	  5	  –	  asymmetrical,	  6	  –	  curvilinear,	  7-­‐	  mass,	  8	  –	  simple.	  The	  variable	  pairs	  are	  in	  opposite	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places:	  1	  –	  complex	  and	  8	  –	  simple,	  2	  –	  line	  and	  7	  –	  mass,	  3	  –	  rectilinear	  and	  6	  –	  curvilinear,	  4	  –	  symmetrical	  and	  5	  –	  asymmetrical.	  This	  analysis	  is	  an	  efficient	  way	  to	  determine	  which	  variables	  caused	  the	  strongest	  and	  most	  polarizing	  reactions	  and	  to	  which	  variables	  participants	  were	  more	  indifferent.	  Simple	  and	  complex	  were	  the	  most	  polarizing	  pair,	  with	  a	  mean	  value	  difference	  of	  3.14.	  There	  was	  almost	  no	  difference	  (.02)	  between	  the	  variables	  of	  symmetrical	  and	  asymmetrical.	  Line	  and	  mass	  had	  a	  difference	  of	  1.86	  and	  rectilinear	  and	  curvilinear	  had	  a	  difference	  of	  1.8,	  therefore	  the	  strength	  of	  reaction	  to	  the	  variables	  of	  line/mass	  and	  curvilinear/	  rectilinear	  can	  be	  assumed	  to	  be	  almost	  equivalent.	  	  	  	   Analyzing	  the	  vertical	  vs.	  horizontal	  vs.	  diagonal	  variables	  combined	  produces	  results	  that	  confirm	  the	  theories	  asserted	  by	  the	  authors	  covered	  in	  the	  literature	  review	  (refer	  to	  table	  16	  and	  figure	  70).	  The	  diagonal	  variable	  has	  the	  lowest	  numerical	  mean	  value,	  and	  is	  much	  closer	  to	  the	  negative	  descriptor.	  The	  difference	  in	  mean	  value	  between	  the	  diagonal	  variable	  and	  the	  vertical	  variable	  is	  1.68,	  and	  between	  the	  diagonal	  and	  horizontal	  variable	  it	  is	  2.33.	  The	  difference	  between	  the	  vertical	  and	  horizontal	  variables	  is	  only	  .65.	  The	  horizontal	  variable	  was	  rated	  more	  highly	  than	  the	  vertical	  likely	  due	  to	  the	  context	  of	  this	  research.	  The	  horizontal	  is	  reminiscent	  of	  the	  horizon	  line,	  a	  person	  lying	  down,	  and	  other	  relaxing	  things.	  	  The	  variables	  of	  color,	  when	  combined	  and	  analyzed	  without	  shape	  were	  ordered	  from	  lowest	  mean	  value	  to	  highest	  mean	  value	  as:	  red,	  2.91,	  yellow,	  3.72,	  green	  5.19	  and	  blue	  5.63	  (refer	  to	  table	  17	  and	  figure	  71).	  These	  results	  support	  the	  previous	  studies	  and	  prior	  knowledge	  presented	  in	  the	  literature	  review	  the	  short	  wavelength	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colors	  (blue	  and	  green)	  were	  more	  likely	  to	  have	  a	  calming	  effect	  while	  the	  long	  wave	  length	  colors	  (red	  and	  yellow)	  were	  more	  likely	  to	  have	  an	  arousing	  effect.	  However,	  it	  was	  not	  entirely	  clear	  which	  color	  between	  blue	  and	  green	  would	  be	  the	  most	  comforting/relaxing	  and	  which	  color	  between	  red	  and	  yellow	  would	  be	  the	  most	  harsh/anxious.	  Based	  in	  the	  context	  of	  this	  study	  it	  was	  found	  that	  red	  is	  the	  color	  with	  the	  strongest	  negative	  associations	  and	  blue	  is	  the	  color	  with	  the	  strongest	  positive	  associations.	  Yellow	  was	  found	  to	  have	  less	  negative	  associations	  than	  red	  but	  more	  negative	  associations	  than	  green.	  Therefore	  yellow	  was	  the	  color	  with	  the	  second	  most	  negative	  associations	  and	  green	  was	  the	  color	  with	  the	  second	  most	  positive	  associations.	  Examining	  all	  of	  the	  numerical	  values	  (mean	  ratings)	  assigned	  to	  the	  variables	  (table	  18)	  reveals	  that	  the	  variable	  with	  the	  highest	  mean	  rating	  was	  the	  blue	  simple	  (anxious/	  relaxed)	  at	  7.52	  and	  the	  variable	  with	  the	  lowest	  numerical	  rating	  was	  the	  red	  diagonal	  (anxious/	  relaxed)	  at	  1.32.	  	  A	  gender	  analysis	  of	  the	  mean	  ratings	  was	  conducted	  by	  separating	  the	  responses	  based	  on	  gender	  and	  averaging	  the	  male	  and	  female	  responses.	  In	  order	  to	  review	  the	  differences	  between	  the	  female	  and	  male	  responses,	  tables	  nineteen	  through	  twenty-­‐two	  and	  three	  graphs,	  figures	  seventy-­‐two	  through	  seventy-­‐four,	  were	  created.	  As	  is	  evidence	  from	  table	  nineteen,	  there	  was	  not	  a	  significant	  discrepancy	  between	  the	  overwhelming	  majority	  of	  the	  female	  and	  male	  mean	  response	  values.	  The	  only	  three	  variables	  showing	  a	  difference	  of	  1.0	  or	  larger	  were	  yellow	  line:	  harsh/comforting,	  yellow	  asymmetrical:	  harsh/comforting,	  and	  yellow	  line:	  anxious/	  relaxed.	  All	  three	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variables	  had	  a	  higher	  female	  mean.	  Figure	  seventy-­‐two	  and	  table	  twenty	  show	  that	  females	  gave	  slightly	  higher	  ratings	  to	  yellow	  and	  green	  and	  that	  males	  gave	  slightly	  higher	  ratings	  to	  blue	  and	  red.	  However,	  most	  of	  these	  differences	  are	  very	  small,	  with	  the	  biggest	  discrepancy,	  .97,	  found	  in	  the	  color	  blue.	  The	  ordering	  of	  the	  colors	  remained	  as	  it	  was	  in	  the	  general	  analysis	  for	  each	  gender	  group	  (from	  low	  to	  high:	  red,	  yellow,	  green,	  blue).	  	  The	  gender	  analysis	  of	  shape	  proved	  to	  be	  even	  less	  significant	  than	  that	  of	  color.	  	  The	  differences	  between	  female	  and	  male	  shape	  responses	  were	  very	  small	  (refer	  to	  figure	  seventy-­‐three	  and	  table	  twenty-­‐one).	  The	  largest	  discrepancy	  was	  found	  in	  the	  variable	  of	  line,	  the	  mean	  rating	  of	  which	  was	  .46	  higher	  for	  the	  females	  than	  the	  males.	  The	  second	  largest	  discrepancy	  was	  found	  in	  the	  variable	  of	  mass,	  the	  mean	  rating	  of	  which	  was	  .43	  higher	  for	  the	  males	  than	  the	  females.	  The	  gender	  comparison	  of	  the	  mean	  ratings	  of	  the	  vertical,	  horizontal	  and	  diagonal	  variables	  resulted	  in	  least	  significant	  differences	  of	  the	  three	  analyses	  (refer	  to	  figure	  seventy-­‐four	  and	  table	  twenty-­‐two).	  The	  largest	  discrepancy	  was	  found	  in	  the	  diagonal	  variable,	  with	  the	  female	  mean	  rating	  being	  .14	  higher	  than	  the	  male.	  Overall,	  there	  was	  very	  little	  notable	  difference	  in	  responses	  based	  on	  gender.	  A	  cultural	  analysis	  of	  the	  mean	  ratings	  of	  variables	  was	  conducted	  by	  separating	  the	  participants	  in	  to	  two	  groups	  and	  averaging	  the	  responses	  from	  each	  group.	  In	  order	  to	  review	  the	  differences	  between	  the	  two	  groups	  tables	  twenty-­‐three	  through	  twenty-­‐	  six	  ,	  and	  three	  graphs,	  figures	  seventy-­‐five	  through	  seventy-­‐seven,	  were	  created.	  For	  the	  cultural	  analysis	  participants	  were	  divided	  into	  two	  groups.	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Asian/Asian	  American,	  African	  American	  and	  Hispanic	  American	  comprise	  group	  one,	  Caucasians	  comprise	  group	  two.	  Group	  one	  consists	  of	  twelve	  total	  participants:	  seven	  Asian/	  Asian	  Americans,	  four	  African	  Americans	  and	  one	  Hispanic	  American.	  Group	  two	  consists	  of	  twenty-­‐two	  Caucasians.	  It	  is	  important,	  however,	  to	  note	  that	  the	  majority	  of	  the	  participants,	  regardless	  of	  race,	  were	  ethnically	  American.	  The	  cultural	  analysis	  of	  mean	  variable	  ratings	  revealed	  more	  and	  greater	  differences	  between	  individual	  variables	  than	  did	  the	  gender	  analysis	  (refer	  to	  table	  23	  for	  these	  results).	  A	  total	  of	  fifteen	  mean	  ratings	  of	  individual	  variables	  displayed	  a	  difference	  of	  1.0	  or	  greater	  between	  the	  two	  groups	  and	  ten	  additional	  variables	  had	  a	  difference	  between	  .90	  and	  1.0.	  	   A	  cultural	  comparison	  of	  the	  combined	  mean	  ratings	  of	  the	  color	  variables	  revealed	  a	  greater	  difference	  than	  that	  of	  the	  gender	  analysis	  (refer	  to	  table	  24	  and	  figure	  75).	  Group	  one,	  the	  Asian/	  Asian	  Americans,	  African	  Americans	  and	  Hispanic	  –	  American,	  gave	  somewhat	  higher	  ratings	  to	  the	  warm	  colors,	  red	  and	  yellow.	  Group	  two,	  the	  Caucasians,	  gave	  somewhat	  higher	  ratings	  to	  the	  cool	  colors,	  blue	  and	  green.	  Nevertheless,	  the	  overall	  ordering	  of	  the	  color	  variables	  remained	  as	  it	  was	  in	  the	  general	  analysis	  for	  both	  cultural	  groups.	  The	  largest	  discrepancy,	  .88	  was	  found	  in	  the	  color	  green.	  Similarly	  to	  the	  gender	  analysis,	  the	  cultural	  analysis	  of	  	  the	  shape	  variables	  and	  the	  vertical,	  horizontal,	  diagonal	  variables	  proved	  to	  be	  of	  little	  significance.	  The	  greatest	  discrepancy	  found	  between	  the	  two	  cultural	  groups	  amongst	  the	  shape	  variables	  was	  .51	  in	  the	  symmetrical	  variable	  (refer	  to	  table	  25	  and	  figure	  seventy-­‐six).	  Cultural	  group	  one,	  Asian	  /Asian	  American,	  African	  American	  and	  Hispanic	  American	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had	  a	  slightly	  more	  positive	  response	  to	  symmetry	  than	  did	  the	  Caucasian	  group.	  In	  the	  analysis	  of	  vertical,	  horizontal	  and	  diagonal	  variables	  the	  largest	  discrepancy	  was	  .27	  in	  the	  diagonal	  variable	  (refer	  to	  table	  26	  and	  figure	  77).	  There	  was	  also	  a	  discrepancy	  of	  .26	  in	  the	  vertical	  variable.	  Group	  two	  (Caucasians)	  had	  a	  slightly	  more	  positive	  response	  to	  the	  diagonal	  variable	  while	  group	  one	  (Asian,	  Asian-­‐American,	  African	  American	  and	  Hispanic	  American)	  had	  a	  slightly	  more	  positive	  response	  to	  the	  vertical	  variable.	  	  The	  final	  data	  analysis	  conducted	  was	  an	  examination	  of	  the	  correlations	  between	  variables.	  The	  results	  of	  this	  analysis	  can	  be	  seen	  in	  tables	  twenty	  -­‐seven	  through	  forty-­‐one.	  A	  green	  plus	  sign	  indicates	  a	  positive	  correlation,	  a	  red	  minus	  sign	  indicates	  a	  negative	  correlation	  and	  a	  black	  asterisk	  indicates	  that	  the	  two	  variables	  were	  the	  same	  shape	  and	  color	  (a	  square	  was	  used	  for	  the	  variables	  of	  mass,	  rectilinear	  and	  symmetrical	  and	  a	  circle	  was	  used	  for	  curvilinear	  and	  simple).	  A	  positive	  correlation	  means	  that	  the	  two	  variables	  evoked	  a	  similar	  response,	  a	  negative	  correlation	  means	  that	  the	  two	  variables	  evoked	  opposite	  responses.	  While	  the	  results	  of	  the	  correlations	  varied	  depending	  on	  which	  two	  tests	  were	  being	  compared,	  there	  were	  some	  general	  patterns,	  mainly	  in	  the	  area	  of	  color.	  Variables	  of	  the	  same	  color	  tended	  to	  have	  positive	  correlations.	  Yellow	  tended	  to	  be	  negatively	  correlated	  to	  blue	  and	  green.	  Red	  tended	  to	  correlate	  negatively	  most	  prevalently	  with	  green,	  followed	  by	  blue.	  Green	  tended	  to	  correlate	  negatively	  to	  red	  and	  yellow.	  Blue	  tended	  to	  correlate	  negatively	  most	  prevalently	  with	  yellow,	  followed	  by	  red.	  A	  holistic	  analysis	  of	  the	  tables	  reveals	  that	  color	  seems	  to	  be	  the	  main	  influence	  behind	  the	  correlations,	  there	  is	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little	  significant	  meaning	  in	  the	  shape	  correlations.	  It	  is	  important	  to	  note	  that	  while	  the	  correlations	  provide	  data	  on	  which	  variables	  are	  likely	  to	  cause	  the	  similar	  responses	  and	  which	  variables	  are	  likely	  to	  cause	  opposite	  responses,	  the	  larger	  data	  sets	  that	  display	  the	  positive	  and	  negative	  word	  associations	  must	  be	  consulted	  in	  order	  to	  use	  the	  data	  effectively.	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VI.	  CONCLUSIONS	  AND	  IMPLICATIONS	  	   The	  methodology	  used	  in	  this	  study	  was	  carefully	  designed	  and	  tested	  and	  has	  reproducible	  and	  immediate	  outcomes.	  The	  focus	  group	  and	  semantic	  differential	  technique	  can	  be	  used	  to	  test	  any	  number	  of	  variables.	  For	  example,	  studies	  that	  more	  closely	  examine	  each	  of	  the	  shape	  variables	  using	  actual	  logos	  or	  symbols	  could	  be	  designed	  and	  tested	  using	  this	  methodology.	  	  A	  methodology	  similar	  to	  the	  one	  presented	  here	  was	  originally	  employed	  successfully	  in	  two	  studies	  presented	  in	  the	  papers,	  “Medical	  Decision	  Aides:	  An	  Evaluation	  Methodology	  for	  Information	  Design”	  and	  by	  Satterfield	  et	  al.	  and	  “Measuring	  Experience	  in	  Information	  Design:	  Emotional	  Responses	  to	  Medical	  Decision	  Aides”,	  by	  Kang	  et	  al.	  The	  work	  done	  for	  this	  study	  further	  supports	  the	  use	  of	  focus	  groups	  and	  the	  semantic	  differential	  as	  a	  technique	  for	  measuring	  a	  participant’s	  emotional	  response	  to	  design	  variables.	  Based	  on	  the	  data	  analysis	  from	  the	  focus	  groups,	  it	  was	  found	  that	  young	  adults	  ages	  eighteen	  to	  twenty-­‐five	  associate	  the	  negative	  emotional	  descriptors	  “stress”	  and	  “anxiety”	  and	  the	  positive	  emotional	  descriptors	  “comfort”	  and	  “relaxed”	  most	  strongly	  with	  hospital	  and	  healthcare	  environments.	  The	  results	  of	  the	  survey	  test	  found	  patterns	  in	  the	  participants’	  responses	  to	  shape	  and	  color	  variables.	  In	  the	  context	  of	  this	  study,	  it	  was	  found	  that	  young	  adults	  ages	  eighteen	  to	  twenty-­‐five	  associated	  cool,	  short	  wavelength	  colors	  (blue	  and	  green)	  with	  the	  positive	  emotional	  responses	  “comforting”	  and	  “relaxed”	  and	  warm,	  long	  wavelength	  colors	  (red	  and	  yellow)	  with	  the	  negative	  emotional	  responses	  of	  	  “harsh”	  and	  “anxious”.	  The	  color	  red	  had	  the	  strongest	  negative	  associations	  while	  the	  color	  blue	  had	  the	  strongest	  positive	  associations	  in	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every	  test.	  The	  color	  yellow	  was	  viewed	  more	  negatively	  than	  blue	  and	  green	  but	  more	  positively	  than	  red.	  The	  color	  green	  was	  viewed	  more	  positively	  than	  red	  and	  yellow	  but	  more	  negatively	  than	  blue.	  These	  results	  lead	  to	  the	  conclusion	  that	  the	  colors	  red	  and	  blue	  evoke	  stronger	  responses	  than	  the	  colors	  yellow	  and	  green.	  	  	  In	  the	  area	  of	  shape,	  the	  variables	  of	  simple,	  mass	  and	  curvilinear	  were	  associated	  more	  closely	  with	  the	  positive	  emotional	  responses	  of	  “comforting”	  and	  “relaxed”	  and	  the	  variables	  of	  complex,	  line,	  rectilinear	  were	  more	  closely	  associated	  with	  negative	  emotional	  responses	  of	  “harsh”	  and	  “anxious”.	  It	  was	  found	  that	  the	  variables	  simple	  and	  complex	  were	  the	  most	  polarizing	  and	  evoked	  the	  strongest	  oppositional	  responses	  in	  participants.	  The	  study	  found	  that	  there	  was	  little	  difference	  in	  emotional	  reaction	  to	  the	  variables	  of	  symmetry	  and	  asymmetry.	  In	  the	  area	  of	  orientation,	  the	  diagonal	  variable	  is	  most	  strongly	  associated	  with	  “harsh”	  and	  “anxious”	  while	  the	  horizontal	  variable	  is	  most	  strongly	  associated	  with	  “comforting”	  and	  “relaxed”.	  The	  vertical	  variable	  falls	  somewhere	  in	  between.	  	  There	  was	  no	  indication	  found	  that	  participants	  react	  more	  strongly	  to	  shape	  or	  more	  strongly	  to	  color.	  The	  responses	  were	  always	  relative	  to	  the	  variables	  compared	  in	  each	  test.	  The	  following	  hypothesis	  was	  made	  in	  regards	  to	  how	  participants	  would	  react	  to	  the	  curvilinear	  versus	  rectilinear	  variables:	  “If	  test	  participants	  react	  to	  the	  circle	  (curvilinear)	  and	  square	  (rectilinear)	  elements	  of	  shape	  based	  on	  intuition,	  it	  is	  likely	  that	  more	  participants	  will	  associate	  the	  circle	  with	  the	  positive	  emotional	  descriptor…If	  participants	  respond	  to	  the	  shape	  variables	  on	  a	  more	  intellectual	  level,	  a	  hypothesis	  is	  more	  difficult	  to	  make.	  Participants	  may	  take	  comfort	  in	  the	  certainty	  of	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the	  straight	  lines	  of	  the	  square	  and	  its	  resemblance	  to	  our	  places	  of	  dwelling	  or	  it’s	  clear	  and	  finite	  beginning	  and	  end.”	  	  The	  results	  have	  implications	  for	  this	  hypothesis	  as	  participants	  rated	  the	  circle	  (curvilinear)	  more	  positively	  than	  the	  square	  (rectilinear).	  Further	  research	  is	  needed	  to	  determine	  if	  participants	  are	  interacting	  with	  the	  variables	  on	  an	  intuitive	  or	  intellectual	  level	  or	  both.	  	  In	  consideration	  of	  the	  variables	  of	  symmetry	  versus	  asymmetry	  the	  following	  hypothesis	  was	  made:	  “This	  may	  be	  an	  area	  entirely	  dictated	  by	  personal	  preference	  which	  is	  innate	  at	  some	  level,	  and	  then	  developed	  through	  past	  experience	  and	  cultural	  conditioning.	  Those	  with	  a	  tendency	  to	  “level”	  will	  likely	  prefer	  the	  symmetrical	  while	  those	  with	  a	  tendency	  to	  “sharpen”	  are	  likely	  to	  prefer	  the	  asymmetrical.”	  	  The	  results	  of	  the	  study	  showed	  almost	  no	  difference	  in	  participant’s	  reactions	  to	  the	  variables	  of	  symmetry	  and	  asymmetry.	  Because	  there	  was	  no	  test	  included	  to	  determine	  whether	  participants	  were	  levelers	  or	  sharpeners,	  the	  data	  collected	  here	  cannot	  prove	  this	  hypothesis.	  Additionally	  the	  variables	  used	  to	  test	  symmetry	  (square)	  and	  asymmetry	  (rectangle)	  were	  very	  similar.	  Nevertheless,	  the	  results	  have	  implications	  for	  further	  studies	  in	  this	  area	  and	  lend	  support	  to	  the	  idea	  that	  preference	  for	  the	  symmetry	  or	  asymmetry	  is	  personal,	  experiential	  and	  cultural	  rather	  than	  universal.	  For	  the	  variables	  of	  simple	  vs.	  complex	  the	  following	  hypothesis	  was	  made:	  	  “At	  first,	  it	  would	  seem	  that	  simple	  shapes	  would	  be	  more	  likely	  to	  evoke	  positive	  connotations	  than	  complex	  shapes,	  but	  it	  is	  important	  to	  note	  that	  some	  may	  be	  drawn	  to	  complexity	  over	  simplicity.”	  The	  results	  of	  the	  study	  proved	  the	  initial	  observation	  of	  this	  hypothesis,	  the	  preference	  of	  simplicity	  to	  complexity,	  correct.	  	  The	  variables	  of	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simple	  and	  complex	  were	  the	  most	  polarizing	  and	  the	  variable	  of	  simple	  was	  much	  preferred	  to	  that	  of	  complex	  in	  the	  aggregate	  data.	  An	  examination	  of	  the	  data	  on	  an	  individual	  level	  shows	  that	  some	  participants	  did	  assign	  higher	  rankings	  to	  some	  of	  the	  complex	  variables.	  Analysis	  shows	  approximately	  twenty-­‐five	  percent	  gave	  at	  least	  one	  complex	  variable	  a	  rating	  of	  five	  (on	  a	  scale	  from	  one	  to	  eight	  with	  eight	  being	  high)	  or	  higher.	  This	  implies	  that	  the	  second	  portion	  of	  the	  hypothesis	  may	  be	  correct	  as	  well,	  though	  further	  testing	  is	  needed	  to	  substantiate	  this.	  Ultimately,	  the	  data	  supports	  a	  strong	  preference	  for	  simplicity	  amongst	  the	  participants	  in	  the	  context	  of	  this	  study.	  	   In	  the	  area	  of	  vertical	  versus	  horizontal	  versus	  diagonal	  the	  following	  hypothesis	  was	  made:	  “…a	  logical	  hypothesis	  can	  be	  made	  that	  test	  participants	  will	  associate	  diagonally	  oriented	  shapes	  with	  the	  negative	  descriptors	  in	  the	  context	  of	  this	  research.	  However,	  it	  is	  unclear	  as	  to	  whether	  there	  will	  be	  a	  preference	  towards	  the	  horizontal	  or	  the	  diagonal.”	  The	  data	  analysis	  revealed	  the	  first	  part	  of	  this	  hypothesis	  to	  be	  correct.	  The	  second	  part	  was	  proven	  incorrect	  as	  in	  the	  context	  of	  this	  study	  there	  was	  a	  clearly	  a	  stronger	  positive	  association	  with	  the	  horizontal	  variable	  as	  opposed	  to	  the	  vertical.	  It	  should	  be	  noted	  that	  there	  was	  a	  much	  larger	  discrepancy	  between	  the	  diagonal	  and	  vertical	  variables	  than	  between	  the	  vertical	  and	  horizontal	  variables.	  	   In	  regards	  to	  color	  the	  following	  hypothesis	  was	  made:	  “…it	  can	  be	  hypothesized	  that	  most	  participants	  will	  rate	  the	  colors	  blue	  and	  green	  more	  positively	  and	  the	  colors	  red	  and	  yellow	  more	  negatively”.	  This	  hypothesis	  was	  proved	  correct	  by	  the	  study.	  It	  was	  also	  concluded	  that	  red	  is	  considered	  more	  negative	  than	  yellow	  and	  blue	  more	  positive	  than	  green	  in	  the	  context	  of	  the	  study.	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   It	  is	  important	  to	  note	  the	  effect	  of	  context	  when	  interpreting	  the	  results	  of	  this	  study.	  In	  the	  context	  of	  hospital	  and	  healthcare	  identity	  design,	  “comforting”	  and	  “relaxed”	  are	  desirable	  emotional	  associations.	  “Harsh”	  and	  “anxious”	  are	  undesirable	  emotional	  associations	  (as	  indicated	  by	  the	  data	  analysis	  from	  the	  focus	  groups).	  If	  the	  survey	  test	  was	  conducted	  in	  a	  different	  context	  (and	  using	  different	  emotional	  response	  words),	  results	  may	  be	  different.	  Therefore,	  when	  a	  designer	  applies	  this	  data,	  they	  must	  consider	  carefully	  the	  emotional	  response	  they	  wish	  to	  evoke	  when	  a	  viewer	  observes	  their	  designs.	  	  The	  general	  recommendations	  for	  effective	  design	  practices	  in	  hospital	  and	  healthcare	  logo	  and	  identity	  design	  to	  come	  from	  this	  study	  are	  as	  follows:	  	  1)	  Use	  cool,	  short	  wavelength	  colors,	  particularly	  in	  the	  blue	  range.	  	  2)	  Avoid	  long	  wavelength	  colors,	  particularly	  red.	  3)	  Use	  simple	  rather	  than	  complex	  shapes.	  4)	  Avoid	  using	  pointy	  shapes.	  	  5)	  Use	  mass	  rather	  than	  line.	  	  6)	  Avoid	  the	  use	  of	  busy	  patterns	  inside	  shapes.	  7)	  Use	  curvilinear	  rather	  than	  rectilinear	  edges.	  8)	  Orient	  the	  logo	  horizontally	  or	  vertically.	  9)	  Avoid	  a	  diagonal	  orientation	  of	  the	  logo.	  	  	   An	  analysis	  of	  the	  effectiveness	  of	  the	  logos	  collected	  for	  the	  “Analysis	  of	  One-­‐Hundred	  Top	  Hospital	  Logos”	  can	  be	  conducted	  based	  on	  the	  results	  of	  this	  study.	  One	  example	  of	  an	  effective	  logo	  design	  can	  be	  found	  with	  the	  National	  Jewish	  Health	  logo,	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figure	  fifty-­‐one	  (page	  108	  ).	  This	  logo	  uses	  predominantly	  blue	  and	  curvilinear	  forms,	  both	  variables	  that	  evoked	  positive	  responses	  in	  participants.	  The	  logo	  uses	  a	  small	  amount	  of	  orange,	  however	  it	  is	  soft	  rather	  than	  bright	  and	  covers	  significantly	  less	  area	  than	  the	  blue.	  The	  logo	  does	  make	  use	  of	  linear	  elements,	  but	  the	  lines	  are	  thick	  (almost	  enough	  to	  be	  considered	  mass,)	  unlike	  the	  lines	  in	  the	  Parkland	  logo,	  figure	  fifty,	  (page	  107).	  The	  Parkland	  logo	  is	  less	  effective	  than	  the	  National	  Jewish	  Health	  logo	  because	  it	  uses	  a	  series	  of	  thin,	  repeated	  lines.	  This	  treatment	  can	  be	  seen	  as	  aligning	  with	  the	  variables	  “line”	  and	  “complex”	  both	  of	  which	  evoked	  negative	  responses	  in	  the	  participants.	  Additionally	  the	  Parkland	  logo	  uses	  sharp,	  rectilinear	  corners,	  another	  variable	  that	  was	  considered	  more	  “anxious”	  and	  “harsh”	  by	  test	  participants.	  The	  Parkland	  logo	  uses	  the	  color	  purple,	  which	  was	  not	  tested	  in	  the	  study.	  However,	  because	  purple	  is	  a	  cool	  or	  short	  wavelength	  color	  it	  is	  likely	  to	  cause	  a	  reaction	  similar	  to	  that	  of	  blue	  or	  green.	  Based	  on	  this	  a	  hypothesis	  can	  be	  made	  that	  the	  purple	  color	  is	  an	  effective	  choice	  for	  the	  logo.	  The	  Rehabilitation	  Institute	  of	  Chicago	  logo,	  figure	  fifty-­‐two	  (page	  109)	  also	  has	  some	  effective	  and	  some	  ineffective	  elements.	  The	  color	  choice	  of	  green	  and	  the	  use	  of	  the	  circle	  are	  effective.	  The	  very	  complex	  interpretation	  of	  the	  leaf	  is	  not	  effective.	  Such	  analyses	  can	  be	  performed	  on	  any	  hospital	  or	  healthcare	  logo	  and	  demonstrate	  one	  way	  in	  which	  to	  apply	  the	  conclusions	  and	  implications	  brought	  forth	  from	  this	  research.	  This	  study	  provides	  a	  great	  deal	  of	  detailed	  information	  about	  the	  design	  elements	  tested.	  The	  results	  have	  strong	  implications	  for	  abstract	  forms,	  and	  may	  have	  implications	  for	  representational	  and	  more	  complex	  logo	  forms	  as	  well.	  However,	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further	  study	  is	  needed	  to	  determine	  how	  participants	  would	  respond	  to	  forms	  more	  typical	  of	  actual	  logos.	  The	  data	  obtained	  in	  this	  research	  creates	  a	  solid	  foundation	  upon	  which	  to	  base	  more	  specific	  research	  that	  tests	  more	  complex	  forms.	  The	  results	  of	  this	  study	  have	  implications	  for	  both	  general	  and	  very	  specific	  questions	  about	  effective	  hospital	  and	  healthcare	  logo	  and	  identity	  design.	  Nevertheless,	  it	  is	  important	  to	  consider	  the	  limitations	  of	  the	  study,	  which	  are	  covered	  in	  the	  “Limitations	  and	  Areas	  of	  Future	  Research”	  section.	  Additionally,	  the	  recommendations	  provided	  above	  are	  simply	  design	  guidelines.	  As	  is	  often	  the	  case	  in	  design,	  each	  design	  problem	  should	  be	  examined	  and	  solved	  on	  an	  individual	  basis.	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VII.	  	  LIMITATIONS	  AND	  AREAS	  OF	  FUTURE	  RESEARCH	  
	   The	  initial	  activity	  in	  the	  focus	  groups,	  in	  which	  participants	  were	  shown	  a	  logo	  from	  the	  “Analysis	  of	  One	  Hundred	  Top	  Hospital	  Logos”	  (the	  identifying	  factors,	  such	  as	  signatures	  had	  been	  removed	  from	  the	  logos),	  was	  not	  particularly	  effective.	  A	  procedure	  that	  elicits	  more	  emotional	  words	  from	  participants	  is	  needed.	  One	  option	  that	  may	  increase	  the	  effectiveness	  of	  this	  activity	  is	  presenting	  all	  the	  logos	  at	  once	  by	  laying	  them	  on	  a	  table	  together.	  The	  focus	  group	  facilitator	  would	  say	  an	  emotional	  descriptor	  and	  ask	  participants	  to	  point	  to	  which	  logo	  (if	  any)	  they	  associated	  with	  that	  emotion.	  
	   The	  general	  limitations	  of	  the	  survey	  test	  are	  a	  small	  sample	  size,	  more	  female	  than	  male	  participants,	  and	  more	  Caucasian	  than	  minority	  participants.	  Further	  testing	  with	  a	  larger	  and	  more	  culturally	  diverse	  sample	  population	  would	  help	  to	  validate	  the	  results	  of	  this	  study	  and	  also	  add	  to	  body	  of	  knowledge	  on	  cultural	  differences	  in	  emotional	  response	  to	  visual	  elements.	  It	  should	  also	  be	  noted,	  that	  the	  age	  of	  the	  population	  sample	  tested	  was	  limited	  to	  eighteen	  through	  twenty-­‐five.	  It	  is	  likely	  that	  other	  adult	  age	  groups	  would	  have	  similar	  responses	  to	  those	  of	  the	  participants	  in	  this	  study,	  however,	  further	  research	  is	  needed	  to	  substantiate	  this	  assertion.	  	  	   The	  shapes	  used	  in	  this	  study	  were	  very	  simple	  and	  abstracted	  (with	  the	  exception	  of	  the	  twelve	  point	  star	  which	  represented	  the	  complex	  variable).	  The	  results	  allow	  conclusions	  to	  be	  made	  on	  how	  the	  participant	  group	  respondent	  to	  these	  abstracted	  variables.	  However,	  additional	  research	  should	  be	  done	  to	  study	  the	  actual	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effects	  of	  these	  variables	  in	  the	  context	  of	  hospital	  logo	  and	  brand	  identity	  design	  to	  determine	  the	  impact	  of	  the	  variables	  in	  more	  complex	  design	  situations.	  The	  survey	  test	  was	  limited	  in	  the	  area	  of	  color,	  as	  all	  of	  the	  colors	  tested	  were	  at	  the	  same	  level	  of	  brightness	  and	  saturation.	  Also,	  no	  tertiary	  colors	  were	  tested	  and	  only	  one	  secondary	  color	  was	  tested.	  Further	  research	  that	  explores	  values,	  brightness,	  saturation,	  and	  secondary	  and	  tertiary	  colors	  is	  needed	  for	  a	  more	  complete	  understanding	  of	  the	  human	  emotional	  response	  to	  color	  in	  this	  context.	  Another	  limitation	  was	  found	  with	  the	  simple	  vs.	  complex	  test.	  Participants	  may	  have	  been	  reacting	  to	  the	  sharp	  points	  and	  angularity	  of	  the	  star	  burst	  rather	  than	  the	  complexity	  of	  the	  shape.	  The	  shape	  was	  chosen	  because	  it	  was	  found	  in	  several	  of	  the	  logos	  compiled	  for	  the	  “Analysis	  of	  One	  Hundred	  Top	  Hospital	  Logos”	  and	  because	  it	  related	  to	  and	  fit	  within	  the	  circle	  shape	  that	  was	  used	  for	  the	  simple	  variable.	  Further	  testing	  is	  needed	  to	  determine	  whether	  the	  participant	  was	  responding	  to	  the	  sharp,	  pointy,	  angular	  quality	  of	  the	  shape	  or	  the	  complexity	  of	  the	  shape.	  Based	  on	  the	  previous	  studies	  and	  existing	  knowledge	  presented	  in	  the	  literature	  review,	  it	  can	  be	  hypothesized	  that	  simple	  shapes	  would	  be	  more	  closely	  associated	  with	  emotional	  responses	  of	  “comforting”	  and	  “relaxed”	  and	  complex	  shapes	  would	  be	  more	  closely	  associated	  with	  the	  emotional	  responses	  of	  “harsh”	  and	  “anxious”.	  Therefore,	  the	  recommendation	  to	  use	  simple	  shapes	  in	  hospital	  logo	  design	  is	  most	  likely	  valid.	  Nevertheless,	  further	  research	  in	  this	  area	  would	  substantiate	  the	  recommendation.	  Tests	  that	  compare	  multiple	  forms	  of	  complexity	  and	  simplicity	  in	  logos	  are	  needed	  and	  the	  question	  of	  simplicity	  vs.	  complexity	  itself	  could	  be	  the	  topic	  of	  an	  entire	  study.	  The	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simple	  vs.	  complex	  test,	  did	  however,	  provide	  excellent	  support	  for	  the	  recommendation	  for	  designers	  to	  avoid	  the	  use	  of	  sharp,	  pointy	  shapes	  in	  hospital	  logo	  design.	  	   The	  line	  and	  mass	  test	  also	  had	  several	  limitations.	  Four	  important	  areas	  that	  were	  not	  included	  in	  this	  test	  were	  orientation	  of	  line,	  the	  thickness	  of	  line,	  the	  spacing	  of	  line,	  and	  contour	  outline	  as	  it	  relates	  in	  mass.	  The	  line	  variable	  used	  in	  the	  testing	  was	  a	  pattern	  of	  lines	  in	  medium	  thickness,	  evenly	  spaced,	  and	  in	  the	  shape	  of	  a	  square.	  The	  results	  of	  this	  study	  show	  that	  a	  shape	  filled	  with	  a	  busy	  pattern	  of	  lines	  is	  more	  closely	  associated	  with	  the	  concepts	  of	  “harsh”	  and	  “anxious”	  while	  a	  shape	  made	  of	  solid	  mass	  is	  more	  closely	  associated	  with	  the	  concepts	  of	  “comforting”	  and	  “relaxed”.	  It	  is	  	  clear	  based	  on	  participant’s	  responses,	  that	  in	  designing	  hospital	  logos,	  filling	  the	  symbol	  with	  a	  pattern	  of	  lines	  should	  generally	  be	  avoided.	  Further	  testing	  is	  still	  needed	  to	  determine	  how	  participants	  would	  respond	  to	  a	  contour	  outline	  of	  a	  shape	  vs.	  a	  mass	  (filled	  in)	  version	  of	  the	  same	  shape.	  Further	  testing	  of	  different	  thicknesses,	  spacing	  and	  orientation	  of	  groups	  lines	  could	  also	  reveal	  a	  great	  deal	  more	  about	  the	  particular	  variable	  of	  line.	  Like	  the	  variables	  of	  simple	  and	  complex,	  line	  and	  mass	  alone	  could	  be	  the	  subject	  of	  another	  study.	  	  	   Additional	  testing	  in	  the	  area	  of	  symmetry	  and	  asymmetry	  would	  help	  to	  substantiate	  the	  findings	  of	  this	  study.	  The	  results	  showed	  very	  little	  difference	  in	  the	  way	  participants	  responded	  to	  the	  variables	  of	  symmetry	  and	  asymmetry.	  As	  noted	  in	  the	  literature	  review,	  this	  may	  be	  an	  area	  of	  personal	  preference	  based	  on	  a	  combination	  of	  leveling	  or	  sharpening	  tendencies	  and	  cultural	  conditioning.	  However,	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the	  test	  used	  in	  this	  study	  compared	  very	  similar	  variables,	  a	  square	  for	  symmetry	  and	  a	  rectangle	  for	  asymmetry.	  It	  is	  possible	  that	  participants	  may	  have	  found	  the	  variables	  too	  similar	  and	  reacted	  mostly	  to	  the	  colors.	  The	  goal	  of	  this	  research	  was	  to	  use	  the	  simplest	  shapes	  possible	  in	  order	  to	  isolate	  each	  of	  the	  variables	  being	  tested.	  For	  the	  symmetry	  vs.	  asymmetry	  test,	  the	  variables	  may	  have	  been	  too	  simple.	  The	  findings	  presented	  here	  provide	  a	  good	  foundation	  upon	  which	  to	  base	  a	  separate	  study	  in	  symmetry	  vs.	  asymmetry	  with	  a	  wider	  variety	  of	  more	  complex	  shapes.	  	   There	  are	  two	  final	  areas	  of	  further	  study	  worth	  mentioning	  here.	  The	  first	  involves	  the	  specific	  case	  of	  university	  hospital	  logos,	  to	  which	  different	  guidelines	  may	  apply.	  It	  is	  possible	  (and	  can	  be	  hypothesized	  likely)	  that	  the	  association	  of	  the	  hospital	  logo	  with	  the	  university	  is	  more	  important	  than	  an	  association	  of	  the	  hospital	  logo	  with	  the	  concepts	  of	  “comforting”	  or	  “relaxed”.	  If	  this	  is	  the	  case,	  the	  color	  red	  should	  be	  used	  in	  the	  design	  of	  a	  logo	  for	  a	  university	  hospital	  if	  the	  color	  red	  is	  one	  of	  the	  colors	  used	  in	  the	  university	  brand	  identity.	  Testing	  of	  university	  hospital	  logos	  is	  needed	  to	  determine	  whether	  following	  the	  guidelines	  produced	  in	  this	  study,	  or	  adhering	  to	  the	  university’s	  identity	  manual	  is	  more	  effective.	  The	  question	  at	  hand,	  may	  be	  a	  moot	  point	  however,	  as	  many	  universities	  will	  require	  adherence	  to	  the	  identity	  manual.	  The	  other	  area	  of	  interest	  for	  future	  research	  to	  come	  from	  this	  study	  is	  an	  exploration	  of	  the	  traditional,	  illustrative	  seals	  used	  by	  some	  hospitals	  in	  comparison	  to	  the	  contemporary	  simplistic	  logos	  used	  by	  others.	  The	  traditional,	  illustrative	  seals	  are	  used	  mainly	  by	  universities	  and	  hospitals	  in	  the	  east.	  A	  test	  that	  investigated	  a	  preference	  for	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or	  a	  particular	  emotional	  association	  with	  traditional	  vs.	  contemporary	  logos	  would	  also	  add	  to	  the	  knowledge	  in	  the	  areas	  of	  simplicity	  and	  complexity.	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